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Characteristics of the vertebrate-dispersed fruits of sixteen Northern Territory 

monsoon forest tree species 
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ABSTRACT 

The monsoon forests of the Top End of the Northern Territory contain an unusually high proportion of tree species 
with vertebrate-dispersed fruits, but the corresponding fauna is disproportionately species-poor. We document and 
compare the morphology, moisture content, nutrient content and crop size of sixteen common fleshy- or arillate- 
fruited tree species from the region. Arils were much richer in lipids and lower in carbohydrates than fleshy fruits. 

A gradient of flesh nutrient contents from high levels of carbohydrates to high levels of nutrients that arc more costly 
for the plant to produce was identified. However, this gradient was not related to other fruit characters, providing 
only weak support for the generalist-specialist paradigm in the evolution of vertebrate-dispersed fruits. Evidence 
was obtained of a trade-off between the size and number of fruits. Compared to other tropical regions, the flesh of 
the species sampled was high in carbohydrates and low in costly nutrients. 


Keywords: Top End, rainforest, dispersal, frugivory, nutrients, moisture content, fruit morphology, crop size, fleshy 
fruits, arillatc fruits, birds, flying-fox. 


INTRODUCTION 

Fleshy fruits attract animals - particularly vertebrates 
but also ants and some other invertebrates - in order to 
disperse their seeds (van der Fiji 1982). Fruits vary in 
colour, size, structure, nutritional content and abundance, 
thus attracting different animal species, or the same 
species in different proportions and frequencies (Snow 
1971; Willson and Whelan 1990; Wheelwright 1993; 
Schaefer et al. 2003; Bollen et al. 2004; Lord 2004). The 
consequences of this variation for dispersal, reproductive 
success and the evolution of fruit characters has received 
much observational, experimental and theoretical attention 
(e.g. McKey 1975; Stapanian 1982; Fleming et al. 1993; 
Jordano 1995; Levey et al. 2002). 

Fleshy fruits evolved with the development of 
environments in which germination sites are shady and 
spatially unpredictable - in short, the tropical rainforest - 
where they are strongly associated with the diversification 
of woody plants (Bolmgren and Eriksson 2005). Within 
tropical forests, the proportion of trees that are vertebrate- 
dispersed is positively correlated with mean annual rainfall 
(Flartshorn 1983; Willson et al. 1989; Bullock 1995). It is 
perhaps surprising then, that 84% of 166 tree species in 
the mostly semi-deciduous monsoon rainforests (hereafter, 


monsoon forests) of the Top End of the Northern Territory 
have fleshy, arillate or other vertebrate-dispersed fruits 
(Table 1). This percentage is at the high end of the range 
for all tropical forests (Howe and Smallwood 1982), 
similar to that reported for the evergreen rainforests of 
north Queensland (Webb and Tracey 1981), and much 
higher than the comparable rate of 51% in a seasonally dry 
tropical forest in Costa Rica (Frankie et al. 1974). 

This anomaly may be the product of processes 
that favour vagility (Russell-Smith and Dunlop 1987). 
Monsoon forest patches in the Top End are small (Russell- 
Smith 1991), such that tree populations may lack viability 
unless genetic diversity is maintained by dispersal among 
patches (Russell-Smith and Lee 1992; Shapcott 1998, 
1999). Furthermore, the region’s monsoon forest estate 
has expanded from Pleistocene refugia (Shapcott 2000), 
and many patches arc on recent (Holocene) landforms 
(Russell-Smith and Dunlop 1987), a process demanding 
effective long-distance dispersal. 

However, this richness amongst trees has no parallel 
amongst the frugivores able to provide dispersal services 
to them. There are at most eight obligate, non-destructive 
frugivores in Top End monsoon forests, all of which 
are birds, and an additional six opportunistically but 
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Table 1. Fruit types of the flowering plants of Top End monsoon 
forests and their assumed dispersal agents, summarised from 
Russell-Smith and Dunlop (1987). Presented fruits are dry, brightly 
coloured or glistening, and exposed when ripe so as to attract 
vertebrates; it corresponds to the mimetic endozoochorc class of 
bird-dispersed plants as described by van der Pijl (1982). 


Fruit type (dispersal 
agents) 

Trees 

n = 166 spp. 

% of species 
Other plants 

n= 161 spp. n 

Total 

= 327 spp. 

Fleshy (vertebrates) 

65 

48 

57 

Arillate or funiculate 
(vertebrates) 

5 

1 

3 

Presented (vertebrates) 

14 

3 

9 

Other (abiotic or non¬ 
vertebrate) 

16 

48 

32 


extensively frugivorous species (Table 2), a fauna that is 
depauperate compared to that in the tropical rainforests 
of north Queensland (Crome 1975) and Papua New 
Guinea (Brown and Hopkins 2002). The resultant ratio of 
one frugivore species for every ten tree species (14:140) 
is markedly less than the 1:3 ratio demonstrated for 
Neotropical forests (Fleming 2005). 

With a depauperate frugivore fauna that is thus likely 
to contain fewer specialists, evolutionary generalisation of 
frugivore-fruit relationships and thus of fruit characters, 
in Top End monsoon forests might be anticipated. McKey 
(1975) proposed that a typical generalised fruit is produced 
in abundance, synchronously within individuals and 
populations, is small and/or has small and often multiple 
seeds, and is cheap to produce - having high levels of 
moisture and carbohydrates and low levels of expensive 
nutrients such as lipids and protein. Willson et al. (1989) 
noted that bird-dispersed fruits in the Australasian region 
are predominantly red or black but sometimes blue or 
yellow, whereas mammal-dispersed fruits are frequently 
brown, green, orange or yellow. It is also possible that the 
range of evolutionary options for variation in fruit traits is 
constrained by soil moisture and/or canopy type (Bullock 
1995; Franklin and Bach 2006). There has, however, 
been no attempt to systematically describe the traits of 
vertebrate-dispersed fruits in Top End monsoon forests 
beyond the characterisation of Russell-Smith and Dunlop 
(1987) summarised here in Table 1. 

In this study, we describe the morphology, moisture 
and nutrient contents of the fruit of sixteen common 
vertebrate-dispersed (zoochorous) trees from the monsoon 
forests of the Top End of the Northern Territory. The 
observed traits are then evaluated for evidence of gradients 
and associations which might correspond to generalised 
and specialised dispersal syndromes sensu McKey (1975). 
Some implications of our results for frugivory in the 
monsoon forests of the Northern Territory are briefly 
discussed. 


Table 2. Vertebrates that are obligate frugivores or extensively 
frugivorous and occur in Top End monsoon forests. The Top End 
occurrence of species marked with an asterisk is primarily in 
monsoon forests; others, such as the mistlcloebird (Woinarski el al. 
1988), may be more abundant in nearby savannas. The non-volant 
species have limited home ranges and thus are most unlikely to 
provide inter-patch dispersal services. Many other vertebrates 
consume and may disperse fruits but are not specialists. Some 
monsoon forest rodents consume fleshy fruits but also consume the 
seeds and arc thus seed predators rather than dispersal agents (Begg 
and Dunlop 1985; Firth etal. 2005). Additional sources: Morton and 
Brennan (1991), Woinarski (1993), Bowman and Woinarski (1994), 
Higgins (1999), Palmer et al. (2000), Price (2004). 


Species 

Family 

More or less obligately frugivorous, volant 

* Emerald dove Chalcophaps indica 

Colunibidae 

* Banded fruit-dove Ptilinopus cinctus 

Columbidae 

* Rose-crowned fruit-dove P. regina 

Columbidae 

* Pied imperial-pigeon Ducitla bicolor 

Columbidae 

* Common koel Eudynamys scolopacea 

Cuculidae 

* Channel-billed cuckoo Scythrops 

Cuculidae 

novaehollandiae 

* Figbird Sphecotheres viridis 

Oriolidae 

Mistletoebird Dicaeum hirundinaceum 

Dicaeidae 

Opportunistically but extensively frugivorous, volant 

* Yellow oriole Oriolusflavocinctus 

Oriolidae 

* Varied triller Lalage leucomela 

Campephagidae 

Great bowerbird Chlamydera nuchalis 

Ptilonorhynchidae 

Black flying-fox Pteropus alecto 

Pteropodidae 

Opportunistically but extensively frugivorous, non-volant 

* Black-footed tree-rat Mesembriomys 

Muridae 

gouldi 

Common brush-tailed possum 

Phalangeridae 

Trichosurus vulpecula 


METHODS 

Study area and species. Fruit samples and crop size 
data were collected from monsoon forests on Gunn Point 
Peninsula (12°24’S, 131°02’E), 40 km north-east of Darwin, 
Northern Territory. Mean annual rainfall is c. 1700 mm, 
with 97% falling in the wet season months of October to 
April. Temperatures are warm to hot throughout the year, 
with diurnal variation mostly less than 12°C and night-time 
temperatures rarely if ever dropping below 10°C. 

On Gunn Point Peninsula as elsewhere in the Top 
End of the Northern Territory, monsoon forests occur 
as isolated and mostly tiny patches embedded within a 
dominant savanna matrix (Russell-Smith 1991). In the 
study area, they occur in two discrete landscape settings, 
on clay-loams around springs at the edge of floodplains, 
and on seasonally dry coastal cheniers (coral sands 
or sandy-loams). In the former setting, most trees are 
evergreen; in the latter, deciduousness is prominent (Bach 
2002). Whilst there is some floristic overlap between 
settings, the contrast corresponds with the primary floristic 
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division within Top End monsoon forests (Russell-Smith 
1991), with spring-fed sites belonging to Russell-Smith’s 
Group 2 and the coastal chenier sites to Group 9. 

Sixteen tree species were selected for study (Table 
3), eight from the spring-fed patches and eight from 
seasonally dry sites, though species associated with one 
forest type may occur in the other type elsewhere. They 
were selected on the basis that: a, they were common in 
their respective forest type in the study area; b, their fruits 
are an important food resource for frugivorous birds and 
flying-foxes (Price 1998, Palmer el al. 2000); and c, no 
two species were from the same family, thus providing 
phylogenetic independence of fruit traits. 

Analysis has been conducted using the units dispersed 
by vertebrates. In most species, this corresponds to 
the fruit. In Cupaniopsis anacardioides and Myristica 
insipida, the fruit is woody, splitting to reveal the arillatc 
seed(s), and the dispersal unit is taken to be the seed plus its 
associated aril. Cupaniopsis anacardioides has three small 
seeds per fruit and thus three dispersal units per fruit, 
whereas M. insipida fruits contain a single large seed. The 
other exception is Strychnos lucida, in which the seeds 
are embedded in a semi-liquid pulp (mesocarp) which is 
surrounded by a thin but firm shell (exocarp). Observations 
indicate that birds normally break the shell and consume 
the contents, and damaged empty shells commonly remain 
on the tree. For 5. lucida , the dimensions (length, width) 
are for the entire fruit, but mass, moisture content and 
nutrient analyses are for the contents only. 

Fruit abundance. In the course of phonological studies 
(Bach 2002; Franklin and Bach 2006), fruit abundance 
was estimated monthly over 30 months for each of 
between eight and sixteen marked, mature individuals 


of each species (females in dioecious species). Estimates 
were visual, aided with binoculars where necessary, and 
categoric, estimates being in classes of 0, 1-10, 11-50, 
51-100, 101-500, 501-1000, ... 1000001-5000000. No 
distinction is made between unripe and ripe fruit because 
ripe fruit were rarely seen in the majority of species. 

Fruit collection. Fresh, ripe fruit showing no sign of 
damage or desiccation were collected directly from three 
to five plants of each species (74 plants in total). In the case 
of the tall tree Gmelina schlecbteri, fruit were collected 
from the ground. Collected fruits were kept cool until 
returned to the laboratory. 

Morphological and nutrient analyses. In the 

laboratory, the samples were divided into two subsets: 
a, a random sample of 60 dispersal units per species for 
determination of morphological characters and moisture 
content; and b. a set of 6 to 10 dispersal units per species, 
two per tree, for nutrient analysis of the flesh. In the case 
of Ficus virens, the seeds are numerous and minute, 
and could not be separated from the flesh, so they were 
included in the nutrient analysis. 

For each dispersal unit in subset a, length, width, 
number of seeds (F. virens excepted) and fresh mass of 
seeds and flesh were determined. Per capita dry mass 
and water content of flesh and seed were determined after 
freeze-drying. Length and width were measured to 0.01 
cm. Where the fruit was the dispersal unit, the length 
was taken as the distance from the pedicel junction to the 
apex, and the width as the widest point perpendicular to 
the length; thus, in some cases width may be longer than 
length. Mass was determined on an electronic balance 
with a precision of 0.001 g. 


Table 3. Classification and a priori characteristics of 16 species of monsoon forest trees from northern Australia. Canopy types are from 
Franklin and Bach (2006). 


Species 

Family 

Fruit type 

Fruit colour 

Canopy type 

Canarium australianum F.Muell. 

Burseraceae 

drupe 

blue-purple 

deciduous 

Carallia brachiata (Lour.) Merr. 

Rhizophoraceae 

berry 

red 

evergreen 

Carpentaria acuminata (H.Wendl. and Drude) Becc. 

Arecaceae 

berry 

red 

evergreen 

Cupaniopsis anacardioides (A.Rich) Radik. 

Sapindaceac 

arillate 

orange-red 

evergreen 

Diospyros compacta (R.Br.) Kosterm. 

Ebenaceae 

berry 

red 

evergreen 

Drypetes deplanchei (Brongn. and Griseb.) Merr. 

Euphorbiaccae 

drupe 

orange-red 

evergreen 

Elaeocarpus arnhemicus F.Muell. 

Elaeocarpaccae 

drupe 

blue 

partly deciduous 

Ficus virens Aiton 

Moraccac 

fig 

white-purple 

partly deciduous 

Gmelina schlechteri H.J.Lam 

Verbenaceae 

drupe 

red-purple 

partly deciduous 

Maranthes corymbose Blume 


drupe 

purple 

evergreen 

Miliusa brahei (F. Mucll.) Jessup 

Annonaceae 

berry 

purple-black 

deciduous 

Mimusops elettgi L. 

Sapotaceae 

berry 

orange-red 

evergreen 

Myristica insipida R.Br. 

Myristicaceae 

arillate 

red 

evergreen 

Strychnos lucida R.Br. 

Loganiaceae 

berry 

yellow-orange 

partly deciduous 

Syzygium nervosum DC. 

Myrtaceae 

berry 

purple-black 

evergreen 

Terminalia microcarpa Decne. 

Combretaccae 

drupe 

blue-purple 

partly deciduous 
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Flesh from the second subset was removed and 
pooled into replicate samples (trees), freeze-dried, 
ground and stored in sealed vials at -80°C prior to 
analysis. Ash content was determined gravimetrically 
after heating weighed samples (approximately 1 g) at 
500°C in a muffle furnace overnight. To determine 
soluble carbohydrate content, samples of c. 0.006 g 
were analysed spectrophotometrically using the phenol- 
sulphuric acid method of Dubois et al. (1956). Total lipid 
content was determined gravimetrically after extraction 
from samples of c. 0.1 g with chloroform-methanol (2:1) 
(Bligh and Dyer 1959). Total Kjeldahl Nitrogen content 
was determined using samples of c. 0.1 g digested in 
sulphuric acid. Since high lipid contents can interfere 
with the nitrogen analysis (Oomah and Bushuk 1983), 
samples were defatted before analysing for nitrogen 
(residues of the lipid extraction stored on filter paper). 
The digested samples were then analysed using a flow 
injection analyser (Lachat Instruments QuikChem 
method 13-107-06-2-D). 

To assess the efficiency of each method, trials were 
conducted in which known amounts of glucose (a soluble 
carbohydrate), stearic acid (a lipid) and glycine (a protein) 
were processed as for the flesh samples. Recovery rates 
(mean ± s.d.) were: glucose - 99.2 ± 7.5 % (n = 14); stearic 
acid - 102.91 ± 3.31 % (n = 12); and glycine - 100.032 
± 4.319 % (n = 10). As these rates were considered 
sufficiently accurate, no adjustment was made to the 
analytical results. 

Data analysis. Our index of maximum crop size 
for each species is the median of the maximum fruit 
abundance recorded for individuals of that species over 
the thirty months of recording. As crop size varied 
hugely among species (our index ranges over 2.5 orders 
of magnitude, Table 4), this method was considered to be 
of sufficient accuracy for correlative purposes. 

Flesh/dispersal unit mass was estimated using 
fresh weights. Crude protein content was estimated by 
multiplying Total Kjeldahl Nitrogen content by 6.25. 

For the 14 non-arillate species, the correlation matrix 
for eight fruit characters (dispersal unit mass, flesh/ 
dispersal unit mass, flesh moisture content, % dry mass 
of ash, soluble CHO. lipids and protein, and maximum 
crop size) were examined using Principal Components 
Analysis (PCA) implemented in Statistica (StatSoft 
1984-2004). As maximum crop size was not normally 
distributed, data were converted to an index based on the 
observation classes (see Methods) in which the smallest 
observed median maximum crop size class (51-100) was 
scored as one, the next possible class as two and so on, 
the largest observed class (10,001-50,000) receiving a 
score of eight. For F. virens, flesh was taken to comprise 
100% of the dispersal unit mass. 


RESULTS 

The fruits of seven species (44%) were berries, six 
(38%) were drupes, two (13%) were arillate and one was 
a fig (Table 3). The ripe fruits of eight species (50%) 
including the arils of the two arillate species were red, 
orange-red or yellow-orange and six (38%) were blue, 
purple, blue-purple or purple-black, the remaining two 
species being white-purple and red-purple (Table 3). 
Dispersal units ranged in mass (size) from the 0.29 g (0.7 
x 0.8 cm) berry of Carallia brachiata to the 4.46 g (2.7 x 
1.6 cm) drupe of Marantlies corymbosa (Table 4). Most 
dispersal units were single-seeded, with a maximum of 
3.1 seeds per unit in the berry of Diospyros compactci 
(Table 4). 

The arils of Cupaniopsis anacardioides and Myristica 
insipida had lower moisture and carbohydrate content, 
and higher lipid and protein content, than the flesh of 
any non-arillate species (Table 4). This was markedly 
so for lipid content, which was 4.2 and 6.1 times higher 
respectively than the most lipid-rich non-arillate species 
(Canarium australianum). Amongst non-arillate species, 
flesh varied from 53-81% of dispersal unit (fresh) mass and 
flesh moisture content from 60-96% by mass (Table 4). 
The nutrient content (dry mass) of the flesh of non-arillate 
species varied from 27-70% soluble carbohydrate, 3-9% 
ash, 2-12% lipids and 2-7% protein (Table 4). 

Principal Components Analysis of non-arillate species 
demonstrated an association of high levels of protein, 
lipids and ash with low levels of soluble carbohydrates 
(CHO) (Fig. 1; gradient approx, parallel to Factor 1). A 
second association existed between larger dispersal unit 
mass and smaller crop size. In the first two factors of the 
PCA, the moisture content of flesh was unrelated to any 
other fruit character. 



Factor 1 (38.2% of variance) 

Fig. 1 . The first two factors of a Principal Components Analysis of 
fruit characters of 14 non-arillate monsoon forest tree species. Fruit 
characters (lines, labelled in bold) arc as in Table 4; their factor 
scores have been multiplied by three for clarity. Not all tree species 
are labelled; species are spelt out in full in Table 3. 
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DISCUSSION 

Associations and gradients amongst fruit traits. 

Our demonstration of a nutrient gradient in the flesh of 
fruits from high concentrations of proteins, lipids and ash 
to high concentrations of soluble carbohydrates is similar 
to the primary gradient identified by Herrera (1987) in an 
analysis of 111 temperate-zone plants. Although excluded 
trom our gradient analysis, the ari 1 late species serve 
to reinforce this primacy, both arillate species having 
exceptionally high levels of lipids and protein and low 
levels of soluble carbohydrates. In that lipids, protein and 
ash are expensive nutrients whereas soluble carbohydrates 
are cheap to produce, this gradient represents a spectrum 
of dispersal syndromes ranging from specialised to 
generalised (McKey 1975). 

However, other traits thought to represent extremes 
of adaptive specialisation and generalisation in dispersal 
syndromes (McKey 1975) were not consistently associated 
with the primary gradient we identified. We found 
evidence of a trade-off between crop size (measured as 
the number of fruits) and individual fruit mass, but this 
was not related to the nutrient gradient. There was no 
relationship between the primary gradient and relative 
commitment to flesh or seed. Multiple seeds, a feature 
associated with generalised dispersal syndromes, were 
a feature of two species with high content of soluble 
carbohydrates ( Diospyros compacta, Strychnos lucida) but 
also of two species towards the other end of the primary 
gradient ( Ficus virens , Miliusa brahei). Franklin and Bach 
(2006) identified Carpentaria acuminata and F. virens 
as fruiting asynchronously among individuals, a feature 
associated with dispersal specialisation, and both species 
had 'specialised' fruit nutrients, i.e. low to moderate levels 
of soluble CHO and high concentrations of one or more of 
ash, lipids or protein. However, the generalist-specialist 
paradigm predicts that asynchronous fruiting will be 
associated with small maximum crop sizes, whereas F. 
virens had the largest crop size and C. acuminata the equal 
second largest crop size in this study. In Herrera’s (1987) 
study, protein and ash contents were positively correlated 
but protein and lipid content were not. Furthermore, and 
in converse to predictions arising from the generalised- 
specialised paradigm, Herrera (1987) found that fruit size 
was negatively correlated with lipid content (and thus was 
positively correlated with soluble carbohydrate content), 
whilst flesh / dispersal unit mass was negatively correlated 
with protein content. 

Exceptionally high levels of lipids and protein and 
correspondingly low levels of moisture and soluble 
carbohydrates may be a general feature of the arils of 
vertebrate-dispersed fruit (Howe and Vande Kerckhove 
1981; Foster and McDiarmid 1983; Pizo and Oliveira 
2001). The arillate Myristica insipida of this study exhibits 
additional traits which may be regarded as specialised 
(c/McKey 1975). These include small crop size, a fairly 


large dispersal unit with a particularly large seed, and 
fruiting phenology. Though flowering by female plants 
(the species is dioecious) is seasonal (Armstrong and 
Irvine 1989, Franklin and Bach 2006), M. insipida fruits 
throughout the year (Franklin and Bach 2006) with 
progressive ripening of a few fruit at a time (C.S. Bach 
pers. obs.). Furthermore, and notwithstanding small crop 
sizes, energetic allocation to fruit production in M. insipida 
far outweighs commitment to flowering (Armstrong and 
Irvine 1989). 

It is possible, therefore, to identify species that are 
particularly consistent with the generalist-specialist 
paradigm for the evolution of fruit characters, but also 
many that are not. This paradigm currently receives 
at most only highly qualified acceptance (Flowe 1993; 
Levey et al. 2002). Exceptions may arise, or the paradigm 
fail completely, for a variety of reasons including that 
selection on fruit characteristics for dispersal is limited 
by phylogenetic and abiotic constraints (Herrera 1992, 
1998; Hampe 2003), that dispersal success may often 
be irrelevant to plant demographics (Howe and Miriti 
2004), that the relationship between fruit and frugivores 
may be in disequilibrium (Levey and Benkman 1999) 
or strongly asymmetric (Bascompte et al. 2006), or that 
attraction of a variety of dispersal agents may lead to 
differing and even opposing selection pressures (Russo 
2003). Furthermore, the examination of co-evolution in 
plants and their vertebrate dispersers is confounded by 
often complex scale-dependence (Russo 2003; Burns 
2004; Garcia and Ortiz-Pulido 2004). Rather than reject 
the paradigm, we prefer the interpretation that it is but one 
of many effects influencing a complex mutualistic system, 
many of which do not directly relate to the behaviour of 
vertebrate dispersal agents. In his much more extensive 
study, Herrera (1987) drew similar conclusions, noting 
in particular the roles of phylogeny, constraints to fruit 
architecture, and species-specific energy and nutrient 
allocation patterns in influencing fruit traits. 

Some implications for frugivory. We sampled only 
a small proportion of tree species in Top End monsoon 
forests - c. 14% of fleshy-fruited species and 25% of 
arillate species - and in selecting common species our 
study may be biased towards generalists. Thus it is not 
possible for us to appraise the hypothesis that Top End 
monsoon forests have been filtered to favour generalised 
dispersal syndromes, or that species have evolved in that 
direction. The species we selected were, compared to a 
range of tropical environments as summarised by French 
(1991; Table 6), of typical mass (1.64 cf 1.76 g), flesh / 
dispersal unit wet mass (60.5 c/57.4%) and % moisture 
in flesh (76 cf 72%) (data are means of species means). 
However, mean levels of soluble CHO were higher (42 cf 
31%), and levels of lipids (12 cf 21%) and protein (5.3 cf 
8.8%, estimated using the same conversion from % 
nitrogen as applied to our data) lower than in other regions, 
suggesting either that our sample, or Top End monsoon 
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Table 4. Dimensions, moisture content and nutrient content of the dispersal units of 16 species of monsoon forest trees from northern 
Australia. Data are means ± standard error. For dimensions and moisture content, n = 60 for each species. For nutrient analyses, n = 10 
per species (2 per tree x 5 trees) except E. arnhemicus, C. acuminata and S. nervosum , for which n = 6 per species (2 per tree x 3 trees). 
Maximum crop size is the median of the maximum observed for each individual of the species. Flesh (% mass) is flesh / dispersal unit 
(fresh) mass x 100. Bracketed measurements for F, virens are for the flesh combined with the numerous tiny seeds. Bracketed means 
indicate that Ficus virens has been excluded. 


Species 

Length 

(cm) 

Width 

(cm) 

Mass 

(g) 

Seeds 
per unit 

Maximum 
crop size 

Flesh (% 
mass) 

Moisture 
(% mass) 

Flesh Seed 

Ash 

Nutrient content of flesh 

(% dry mass) 

Lipids Protein Soluble 
CHO 

Arillate species 













Cupaniopsis 

1.2 ±0.02 

0.7 ± 

0.38 ± 

1 ± 0 

300 

29.6 ± 

52.3 ± 

19.9 ± 

3.6 ± 

51.6 ± 

9.3 ± 

23.1 ± 

anacardioides 


0.01 

0.010 



0.61 

0.80 

0.90 

0.16 

2.64 

0.55 

1.71 

Myristica 

2.0 ±0.02 

1.2 ± 

1.77 ± 

1 ±0 

75 

18.1 ± 

35.1 ± 

46.5 ± 

1.2 ± 

75.2 ± 

5.7 ± 

9.2 ± 

insipida 


0.01 

0.035 



0.60 

0.49 

1.65 

0.09 

0.60 

0.18 

0.59 

Non-arillate 













species 













Canarium 

2.2 ±0.04 

1.3 ± 

2.62 ± 

1±0 

750 

56.3 ± 

62.5 ± 

17.6 ± 

5.6 ± 

12.4 ± 

7.2 ± 

35.5 ± 

australianum 


0.01 

0.078 



0.28 

0.27 

0.19 

0.17 

1.13 

0.35 

1.25 

Carallia 

0.7 ±0.01 

0.8 ± 

0.29 ± 

1±0 

750 

70.1 ± 

96.4 ± 

55.1 ± 

5.4 ± 

9.1 ± 

5.9 ± 

41.8 ± 

brachiata 


0.01 

0.006 



0.43 

0.29 

0.46 

0.22 

0.64 

0.19 

1.23 

Carpentaria 

1.7 ±0.01 

1.7 ± 

3.28 ± 

1 ±0 

3000 

62.1 ± 

92.1 ± 

38.7 ± 

9.4 ± 

2.8 ± 

5.7 ± 

42.7 ± 

acuminata 


0.02 

0.078 



0.41 

0.18 

0.45 

0.19 

0.15 

0.17 

0.88 

Diospvros 

1.1 ±0.01 

1.3 ± 

1.49 ± 

3.1 ± 

300 

67.6 ± 

76.2 ± 

37.9 ± 

3.2 ± 

1.6 ± 

2.4 ± 

57.8 ± 

compacta 


0.01 

0.040 

0.17 


1.22 

0.38 

0.86 

0.18 

0.19 

0.06 

0.84 

Drvpetes 

1.3 ±0.01 

0.9 ± 

0.70 ± 

1 ±0 

300 

68.9 ± 

76.3 ± 

28.0 ± 

6.7 ± 

3.1 ± 

5.1 ± 

44.1 ± 

deplanchei 


0.01 

0.012 



0.73 

0.37 

0.16 

0.17 

0.19 

0.16 

1.20 

Elaeocarpus 

1.4 ±0.01 

1.0 ± 

0.95 ± 

1±0 

3000 

59.2 ± 

68.1 ± 

26.7 ± 

2.9 ± 

4.0 ± 

3.7 ± 

40.4 ± 

arnhemicus 


0.01 

0.014 



0.77 

0.39 

0.26 

0.27 

0.33 

0.09 

1.45 

Ficus 

1.0 ±0.01 

1.0 ± 

0.54 ± 

many 

30000 


(77.2 ± 


(6.7 ± 

(6.1 ± 

(5.1 ± 

(31.0 ± 

virens 


0.02 

0.025 




0.45) 


0.41) 

0.59) 

0.18) 

2.11) 

Gmelina 

1.9 ±0.03 

1.4 ± 

2.32 ± 

1±0 

300 

81.0 ± 

89.7 ± 

30.9 ± 

4.2 ± 

2.2 ± 

5.6 ± 

50.5 ± 

schlechteri 


0.01 

0.063 



0.26 

0.25 

0.34 

0.24 

0.14 

0.12 

1.04 

Maranthes 

2.7 ± 0.03 

1.6 ± 

4.46 ± 

1±0 

750 

53.2 ± 

84.5 ± 

42.7 ± 

5.0 ± 

3.9 ± 

4.7 ± 

52.2 ± 

corymbosa 


0.02 

0.178 



1.25 

1.45 

0.37 

0.24 

0.09 

0.22 

0.72 

Miliusa 

1.3 ± 0.02 

1.4 ± 

1.39 ± 

1.4 ± 

300 

66.4 ± 

83.2 ± 

39.8 ± 

8.8 ± 

9.4 ± 

6.3 ± 

45.0 ± 

brahei 


0.02 

0.050 

0.07 


0.55 

0.18 

0.24 

0.43 

0.46 

0.22 

1.23 

Mimusops 

1.3 ±0.01 

1.2 ± 

1.00 ± 

1±0 

300 

75.4 ± 

60.4 ± 

35.6 ± 

5.0 ± 

2.1 ± 

5.1 ± 

44.9 ± 

elengi 


0.01 

0.020 



0.45 

0.27 

0.25 

0.14 

0.13 

0.14 

1.73 

Strychnos 

2.0 ±0.04 

2.0 ± 

3.93 ± 

2.1 ± 

75 

72.0 ± 

85.4 ± 

29.3 ± 

3.3 ± 

2.0 ± 

1.8 ± 

70.3 ± 

lucida 


0.04 

0.260 

0.15 


0.62 

0.37 

0.43 

0.33 

0.18 

0.16 

3.02 

Syzygium 

0.9 ± 0.01 

1.0 ± 

0.57 ± 

1 ±0 

3000 

55.8 ± 

83.6 ± 

51.1 ± 

5.4 ± 

4.9 ± 

5.9 ± 

27.2 ± 

nervosum 


0.01 

0.013 



1.01 

0.21 

0.61 

0.10 

0.19 

0.17 

0.49 

Terminalia 

1.2 ±0.01 

0.9 ± 

0.63 ± 

1 ±0 

3000 

71.6 ± 

92.3 ± 

33.3 ± 

8.1 ± 

2.5 ± 

4.7 ± 

52.5 ± 

microcarpa 


0.02 

0.022 



0.49 

0.20 

0.54 

0.50 

0.39 

0.18 

1.19 

Mean of 













species means 













Arillate species 

1.6 

1.0 

1.08 

1 


23.9 

43.7 

33.2 

2.4 

63.4 

7.5 

16.2 

Non-arillate 

1.5 

1.3 

1.73 

(1.3) 


66.1 

(80.8) 

(35.9) 

5.7 

4.7 

4.9 

45.4 

species 













All species 

1.5 

1.2 

1.64 

1.2 


(60.5) 

(76.0) 

(35.5) 

5.3 

12.0 

5.3 

41.8 
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forests in general, feature nutritionally eheap fruits. 
Based on colour, the species we selected are all consistent 
with a bird-dispersal syndrome (see particularly Willson 
et al. 1989) and, while there is some colour overlap with 
other dispersal syndromes, notably mammals, no colours 
specifically associated with a mammal dispersal syndrome 
- green and brown - were documented. This does not mean 
that no species was adapted to dispersal by mammals, but 
could mean that some species were adapted to dispersal 
by both birds and mammals. 

There are no obligately frugivorous mammals in the 
Top End of the Northern Territory, and the extensively 
frugivorous mammal that is also flighted and thus offers 
potential for dispersal among isolated patches (Palmer 
and Woinarski 1999) is the black flying-fox, Pteropus 
alecto (Tabic 2). There is no quantitative data on the diet 
of the black flying-fox in the Top End, but Palmer et al. 
(2000) provided a list of 14 species of fruit consumed 
which includes seven of the species included in this study. 
All seven are also consumed by birds (Price 1998) (as 
are all the remaining species with the possible exception 
of D. compacta ). Van dcr Pijl (1982) noted a range of 
characters associated with dispersal by bats, including 
exposed position such as cauliflory (fruits on the trunk), 
nocturnal and often musty, sour or rancid odour, drab 
colour and large size. Other than colour and size, these are 
not characters assessed here. We note that several monsoon 
forest tree species in the region are cauliflorous including 
palms (by structural definition) and several figs (Ficus 
hispida, F. racemosa). Fruit of the rotten cheesefruit, 
Morinda citrifolia, a widespread species of eoastal and 
sub-coastal monsoon forests in the Top End (Liddle etal. 
1994) are large, odorous and greenish-white, and may thus 
be particularly adapted to dispersal by bats. 

The apparently specialised dispersal syndrome of 
aril late fruits demonstrated here and in other studies is 
consistent with a number of studies suggesting that arillate 
fruits attract a relatively narrow and specialised suite of 
vertebrates (Howe and Vande Kerckhove 1981; Foster and 
McDiarmid 1983; Brown and Hopkins 2002). Seventy- 
six percent of 70 feeding observations at M. insipida 
fruits in the Top End of the Northern Territory were of a 
single species, the obligately frugivorous rose-crowned 
fruit-dove, Ptilinopus regina (Price 1998). In Papua New 
Guinea, Brown and Hopkins (2002) found a positive 
association between birds of paradise and arillate fruits. 

An alternate perspective on plant dispersal strategies 
is that fruit flesh could provide an attractive dry-season 
moisture resource for frugivores (Herrera 1982; Prinzinger 
and Schleucher 1998). This hypothesis leads to the 
prediction that species that fruit in the dry season, and 
especially species from dry monsoon forests where free 
water may be scarce at that time, should contain high 
moisture levels. Of the two species in this study whose 
fruit ripen in the dry season (Franklin and Bach 2006), 
one -Mimusops elengi - had exceptionally low moisture 


levels. However, the second - S. lucida - features a semi¬ 
liquid pulp encased in an impervious shell which could 
well function as a source of moisture for frugivores. 

In the Top End of the Northern Territory, the diet of 
only two vertebrate frugivores has been studied (Healey 
1992; Palmer et al. 2000), and studies of avian frugivory 
are notably scant. Price et al. (1999), Price (2004) and Bach 
and Price (2005) provided alternative perspectives on the 
relationship between frugivores and their food resources. 
However, studies conducted from a plant ecological 
perspective, including patterns of fruit consumption, are 
needed to shed light on the adaptive and evolutionary 
processes at work on the Top End flora including the 
impact of a depauperate fauna on the rich assemblage of 
vertebrate-dispersed trees. No such autecological studies 
currently exist. 
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ABSTRACT 

This study analyses data from six years of monitoring live coral cover of shallow fringing reefs at Garig Gunak 
Barlu National Park (Cobourg Peninsula, Northern Territory, Australia). The chosen monitoring technique (digital 
live percent area cover assessment within permanent quadrats) provided high accuracy and had sufficient power 
to delect both negative and positive changes in coral cover. However, the magnitude of changes after severe coral 
bleaching from November 2002 to January 2003 showed that the monitoring design, while being appropriate for 
tracking small disturbances in coral cover, may be superfluous in situations where catastrophic changes follow major 
coral bleaching events. Four months after the 2002/2003 bleaching, losses in overall live coral cover at different 
monitored sites (ranging from 42% to 90%, including between 75% and 96% losses of Acropora) resulted in serious 
alterations in the composition of local coral reefs and a decline in reef complexity. 

Keywords: Coral monitoring, percent live cover, coral bleaching, digital image analysis. 


INTRODUCTION 

Garig Gunak Barlu is the first and so far the only area 
in the Northern Territory where coral reefs are formally 
protected. The site is one of 24 in the world (and one of five 
sites in Australian waters) that is remotely observed for 
coral bleaching by the National Ocean and Atmospheric 
Administration’s (USA) Coral Reef Watch (CRW) Satellite 
Bleaching Alert (SBA) system. This six-year study is the 
first comprehensive study of coral reefs in Garig Gunak 
Barlu National Park. 

Coral bleaching is an event related to loss of symbiotic 
zooxanthcllae, a single-cell alga ( Symbiodinium ) in coral 
polyp tissues, and subsequent coral death (Warner et 
al. 1999). Coral reef bleaching is a general response to 
stress that has severely affected reefs in tropical waters 
throughout the world. It can be induced by a variety of 
factors, alone or in combination. Higher-than-normal 
sea temperature (Glynn 1984, 1988, 1993; Atwood et al. 
1988; Buddemierand Fuatin 1993; Berkelmans and Oliver 
1999) and exposure of reef flat corals to atmosphere and 
solar irradiance during extreme low tides (Jaap 1979, 
1985; Brown et al. 1994) are major factors causing coral 
bleaching. It is estimated that 20% of the world's coral reefs 
have been effectively destroyed and show no immediate 
prospects of recovery (Wilkinson 2004). 

In 1998 a global coral bleaching event seriously 
damaged 16% of the world’s reefs. Approximately 60% 
have not recovered significantly or have not recovered 


at all. During local bleaching events in 2000 and 2003, 
20% of coral reefs in Australia and Papua New Guinea 
were destroyed, or brought to a critical or threatened stage 
(Wilkinson 2004). 

The coral reefs at Cobourg Peninsula are shallow and 
quite peculiar. Water turbidity, because of a high amount 
of suspended particles, is relatively high throughout 
the year. Visibility on coral reefs from May to October 
rarely exceeds 1-1.5 m; from November to April it ranges 
between 2.5 m and 4 tn. Due to the turbidity, the photic 
zone for hermatypic corals is relatively thin, and well- 
developed fringe coral reefs within the Park boundaries 
are found only in shallow waters up to 1.5-2.5m (spring 
tide). These coral reefs therefore cannot extend to deeper 
waters because of a lack of light for the photosynthetic 
zooxanthellae. As a result, corals are exposed to elevated 
water temperatures during extreme low tides and ‘hot 
spot’ intrusion (Goreau and Hayes 1994). This makes the 
local reefs of Cobourg particularly vulnerable to coral 
bleaching. If mass mortality takes place from bleaching, 
the absence of deeper dwelling corals at Cobourg may 
also hinder the re-settling and sexual reproduction that 
aids reef recovery. It is thought that the presence of deeper 
water corals may act as a ‘reproductive refuge’ - a source 
of coral larvae for the reef when impacted by severe coral 
bleaching. 

Due to the crucial role that coral reefs play in the inshore 
marine environment, coral monitoring is an important tool 
for examining coral condition, and is also an irreplaceable 
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tool to assess the condition of marine biota per se. Live 
coral cover estimation as a coral health parameter was first 
proposed by Loya (1972). A significant reduction of live 
coral cover is an unambiguous sign of general disturbances 
in coral community (Loya 1972). Changes in coral cover 
can be monitored by direct measurements of changes in 
live coral cover (Endean and Stablum 1973; Done 1981, 
1992; Gittings et al. 1990; Porter and Meier 1992). 

Permanent sites are recommended for long-term 
monitoring because they offer the greatest amount of 
information, consistency, repeatability, and reliability 
(Ohlhorst et al. 1988; Rogers et al. 1994; English et al. 
1997). They give a higher statistical power than temporal 
sites (Brown et al. 2004) and are useful for observing 
specific coral colonics over time. They also provide a 
precise measure of percentage cover. Photo-quadrats, 
in particular, provide a permanent record of the benthic 
communities; the images can be digitised and a very 
accurate percentage cover estimate can be obtained. Data 
then can be used to compare fine-scale changes in benthic 
communities through time. Like all methods, permanent 
quadrats have their drawbacks: they cannot be used to 
measure reef rugosity (spatial relief) (Ohlhorst et al. 
1988) and plate-shaped corals tend to be over-represented 
relative to columnar-shaped corals. Additionally, this 
method is difficult to use in areas dominated by fragile 
branching corals (English et al. 1997). However, this 
method greatly reduces field expenses and time spent 
under water compared to visual methods, particularly 
with the use of digital equipment. Computer software can 
be used to calculate a very precise percentage cover and 
is the most accurate method available to date (Hill and 
Wilkinson 2004). 

The aims of this study are to implement a monitoring 
design suitable for the local environment, assess changes 
to coral cover at reefs within the Park and compare remote 
coral bleaching prediction from Coral Reef Watch (Strong 
et al. 2004) with situations observed in situ. 

MATERIALS AND METHODS 

Sites description. Study sites are located at Garig 
Gunak Barlu National Park, Cobourg Peninsula. Sixteen 
monitoring stations were established at four sites with 
well-developed coral reefs around the entrance of Port 
Essington Bay in 2001. These arc: 

Coral Bay (11° IT S, 132" 03’ E), a very shallow coral 
reef almost fully exposed during extreme low tides. Coral 
biodiversity in this bay is very low and the small monitored 
reef consists of sub-massive Fungia, Montastrea, Porites, 
Favia, Favites and encrusting Merulina corals growing on 
rocks and fragments of dead and partially resorbed plate¬ 
like colonies of Acropora. Currently, live plate-like and 
branching Acropora are not found in Coral Bay. 

Ungalwik (11° 08’ S, 132° 08’ E), the bay between 
Black Point and Smith Point and at sites to the south-east 


(11°07’ S, 132° IT E) and south-west (11°07’ S, 132° IT E) 
of Sandy Island No. 1 (Fig. 1). Coral biodiversity at all three 
sites in 2001 was very high and corals were represented 
by a variety of growth-forms. 

The tidal range in the Park waters is up to 2.5 m 
(spring tide). The highest sea temperatures arc observed 
in November to January (28°C-30.5°C) and the lowest in 
August (25“C-26°C). Where necessary, water temperature 
in situ was measured in this study using a Horiba U-10 
water quality checker. 

Anthropogenic factors such as pollution, high nutrient 
loadings, over-fishing and anchor damage are negligible. 

High water turbidity, storms and high temperature 
events are probably the main factors affecting coral 
distribution at Cobourg, giving shape to reefs and altering 
species composition. Water in Coral Bay is particularly 
turbid at all times of the year because the bay is exposed 
to strong easterly and north-easterly wind and wave 
disturbances. Therefore, visibility in Coral Bay rarely 
exceeds 1.5-2 m. 

The very thin photic zone at Cobourg restricts the 
distribution of fringe coral reefs. Also, corals are found in 
very shallow waters at a depth of 1.5-2.5 m (spring tide) in 
locations where wave action is minimal and visibility does 
not drop below 1-1.5 m throughout the year. Only solitary 
coral colonies that prefer deeper water, like Fungia, 
Montastrea and massive forms of Porites, Favia, Favites 
and Platygra (‘bommies’), are located at the lower limit 
(deeper than 3-4 m) of the photic zone. They comprise 
less than 1 % of the total coral reef area. 

Monitoring design. Each monitoring station consisted 
of four lxl m quadrats making a plot of 4 square metres 
(fixed photo quadrat method, English et al. 1997; Green 
and Smith 1997; Rogers et al. 1994). Since different coral 
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species have a different tolerance toward adverse external 
factors, reefs where one coral life form was dominant 
were avoided. The position for each monitoring station 
was randomly selected within a previously checked reef. 
Corners of each permanent quadrat were marked with 
stainless steel pegs. 

Poor underwater visibility created problems with 
capturing clear images. To obtain satisfactory bottom 
images it was essential to reduce the distance between the 
photographed object and the camera lens. To achieve this 
each 1 m 2 quadrat was divided into four subplots before 
taking a photo. An 8 mm white rubber band was stretched 
around all four pegs to sit on them without arching; then, 
thinner white rubber bands were stretched between the 
rectangle’s sides creating four subplots about 25 000 cm 2 
each. This, combined with the use of Amphibico® 80 
degree ‘wet’ wide-angle lens, helped to reduce the distance 
between the camera and the bottom surface to less than 
1.5 m. Still digital images were taken using a Sony® 
TRV 120E video camera in an Amphibico® Dive Buddy 
housing equipped with a 52 mm internal URPro® filter for 
optimum colour correction. Making still digital images of 
each monitoring site (four 4 m 2 quadrats) required 45-60 
minutes. 


Digital images were frame-grabbed using Adobe 
Premier 6.0 software and then enhanced, colour corrected 
and adjusted using Adobe Photoshop 7.0 and saved 
according to subplot coding. Photographs were digitised 
and archived on CD-ROMs. 

Data analysis. During image analysis, the area of the 
whole subplot was manually selected and the area value 
assessed using ImagePro Express software (Fig. 2A). 
Then all live coral colonies (and part of colonies inside the 
subplot) were selected (Fig. 2B, C) and their area assessed. 
The software automatically calculated subplot areas and 
areas of all live coral colonies. Data were then exported 
to MS Excel and percent live coral cover was calculated 
using the formula: 

Subplot percent live coral cover = (I live coral colonies 
cover area*100)*Total subplot area' 1 

The results are based on live coral percent cover data 
assessed five times during the period April 2000 to May 
2006. No assessment was made in 2004. In March 2005 
tropical cyclone Ingrid destroyed all four stations at the 
south-east site of Sandy Island No 1. Subsequently, only 
192 subplots have been used for analysis. Only visual 
transects were made to assess the reef at this site in 2005 
and 2006. In total, 320 subplot images (replicates) from 



Fig. 2A-D. Different stages of live coral colonies selection process during live percent cover assessment using ImagePro Express 4.0 
software. 
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Tabic 1. Results of ANOVA comparison of changes in live coral cover within monitored sites at Cobourg from 2001 to 2006. 
df, degrees of freedom; SS, sum of squares; MS, mean square; F, F-Ratio; NS, non significant. 

1 Coral cover changes expressed as a fraction with numerator-overall coral cover, denominator- cover of Acropora; negative value indicates 
coral cover decline, positive value indicates increase in coral cover; 2 No Acropora in study area of Coral Bay. 



2001-2002 

2002-2003 

2003-2005 

2005-2006 

Coral Bay 

ANOVA of coral cover changes 

Coral cover changes 1,2 

-2.3 

df= 4; SS=4.87; MS=1.21; F=80.39; p<0.001 
-80 2.6 

5 

HSD Tukey comparisons 

p=0.92 NS 

p<0.001 

p=0.19 NS 

p<0.001 

Ungalwik 

ANOVA of coral cover changes 

-0.7 

df= 4; SS=8.82; MS=2.20; F=50.29; p<0.001 
-52.3 -5.3 

49 

Coral cover changes' 

-4.1 

-76 

-3.2 

2.1 

HSD Tukey comparisons 

p=0.90 NS 

p<0.001 

p=0.44 NS 

p=0.72 NS 


South-east side of Sandy Island No 1 

ANOVA of coral cover changes 


df= 2; SS=23.48; MS=11.73 F=251.19; p<0.001 


Coral cover changes' 


03 903 

1.7 96.5 


HSD Tukey comparisons 
South-west side of Sandy Island No 1 

ANOVA of coral cover changes 

Coral cover changes' 

HSD Tukey comparisons 


p=0.87 NS p<0.001 

dj=4; SS=13.58; MS=3.39; F=74.44; p<0.001 

07 -42.6 -11.2 

1.2 - 88.8 -100 

p=0.98 NS _ p<0.001 _ p<0.001 


12.1 

p=0.003 


each of the remaining three monitoring sites were used 
for comparison using single factor ANOVA. Live coral 
percent cover values within each site were dependent 
variables and years when the observation was made were 
the factor. Percents data were ARCSINE - transformed 
prior to the analysis. 

Two types of power analysis were undertaken using 
STATISTICA 6.0 and Monitor version 6.2. These 
incorporated: 

1. An assessment of statistical power vs. group 
sample size. Changes in live coral cover with the chosen 
monitoring design could be detected with sufficient 
statistical power (>0.8), and 

2. An assessment of the power to detect trends 
(percents of changes) in live coral cover. According to 
the model (Gibbs and Melvin 1993), the statistical power 
would be sufficient (>0.8 power) to detect > 3% positive 
and > 4% negative changes in coral cover. 

RESULTS 

ANOVA comparison of changes in live coral cover 
within sites from 2001 to 2006 revealed significant decline 
in overall coral cover at all sites corresponding to a 
substantial decline in .4cropora cover (Table 1, Fig. 3A-D). 
All of these changes were predominantly the result of the 
coral bleaching event that occurred in the Park between 
November 2002 and January 2003. 

The first recorded coral bleaching event occurred at 
several sites at Cobourg in November 2001. Some sites 
(coral reefs at the south-east and south-west of Sandy 
Island No. 1) were not affected. Corals were exposed to 


elevated temperatures (mean 32.3° C, maximum 32.6°C) 
at impacted sites (Coral Bay and Ungalwik) for 7 days. A 
‘hot spot’ was relatively thick. A temperature of 32.3°C 
was recorded in both Coral Bay and Ungalwik at a depth 
of 3-3.5 m. Mass coral bleaching occurred at these two 
sites and up to 80% of all observed coral colonies were 
affected. Corals species more sensitive to bleaching, such 
as Seriatopora hystrix and Stylophora pistillata, died 
and are now extremely rare at both sites. However, the 
majority of other corals quickly recovered and regained 
their normal colouration within 2 to 3 weeks. 1 lie impact 
of this bleaching event in 2001 was thought to be minimal 
at affected sites. Changes in live coral cover between 2001 
and 2002 were statistically not significant at all monitoring 
stations (Table 1, Fig. 3 A-D). 

Far more serious changes were recorded after the 
catastrophic coral bleaching at all sites from November 
2002 to January 2003. This bleaching was caused by a 
combination of prolonged elevated sea water temperature 
(31.5°-32.2°C), well beyond the coral bleaching threshold, 
and local heating caused by poor water circulation in 
shallow reefs during extreme low tides (water height 
from 0.1m-0.4 m), occurring during periods of elevated 
insolation during hours around midday (11:00-14:00). Such 
conditions developed at the beginning and at the end of 
November 2002 (five 1.5-2 hour episodes), in December 
2002 (nine episodes) and in January 2003 (four episodes). 
Water temperature at shallow reefs reached 35—36°C 
during this period. In addition, during extreme low tides, 
coral reefs were exposed to the direct heat of the sun for 
periods of 0.5 hour to 1 hour. According to the Australian 
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2001 


2002 2003 2005 2006 



1.5 


1.0 


0.5 


0.0 


i] 


□ Overall coral cover 

□ Acropora cover 




2001 


2002 


2003 



l r ig. 3 A-I). Changes in mean live coral cover at monitoring stations during the study. Vertical axes - mean live coral percent cover, 
ARCS1N transformed. Horizontal axes - years. Vertical bars are ± 1 standard error. Values connected with dashed line do not differ 
at p>0.05 level (Tukey HSD multiple comparison). Asterisk between columns indicates significant difference at p<0.005 level and two 
asterisks - at p < 0.001 level. A, Coral Bay; B, Ungalwik site; C, south-east site at Sandy Island No. 1 (monitoring stations at this site 
were destroyed by tropical cyclone Ingrid in March 2005); D, south-west site at Sandy Island No. 1. 


Bureau of Meteorology, the weather in November and 
December 2002 was very hot and still, with intense 
solar radiation and absence of clouds. As a result, almost 
100% of all coral colonies were partially or completely 
bleached. Soft corals, sea anemones, giant clams and other 
invertebrates susceptible to bleaching were also affected. 
After 18 January 2003, intense storms and rain decreased 
the water temperatures to 27.5-28°C. 

By 13 February 2003 approximately 80% of corals 
remained bleached. Approximately 30% of coral colonies 
(mainly Acropora) were already dead and covered with 


green filamentous algae. An assessment of the damage 
to coral reefs was conducted in April 2003, four months 
after the bleaching. 

The relatively shallower Coral Bay site where Acropora 
was not present lost 80% of its overall coral cover (non- 
transformed percent data, Table 1). Live cover had 
significantly declined at all monitoring stations (Table 1, 
Fig. 3A-D). 

An assessment conducted in 2005 indicated there was 
no statistically significant decline nor an improvement 
in the live coral cover at Coral Bay and at Ungalwik 
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Fig. 4. Satellite data on annual surface water temperature coral thermal stress at Cobourg Peninsula for December 2000-April 2006. 
Horizontal axes, years and months. Vertical axes, surface water temperature. Data courtesy of the National Oceanic and Atmospheric 
Administration, Coral Reef Watch. Data is available from: http://coralrccfwatch.noaa.gov/satellite/current/sst_series_cobourg_cur.html 


(Fig. 3A-D). However, at the south-west site at Sandy 
Island No. 1, the live percent cover had significantly 
dropped, and Acropora corals had completely disappeared 
from the monitored stations (Table 1, Fig. 3A-D). 

An assessment conducted in 2006 suggested there were 
definite signs of non-acroporid corals cover recovery at 
monitoring stations at Coral Bay (Fig. 3A) and at the south¬ 
west site at Sandy Island No. 1 (Fig. 3D). At Ungalwik 
non-acroporid live coral cover values did not change 
significantly (Fig. 3B). 

Change in live coral cover was only one of multiple 
effects from bleaching on coral communities in 2002- 
2003. Other effects included serious alterations in the 
reef composition. Before 2002, table, plate and branching 
forms of Acropora corals dominated at reefs at three 
monitored sites (but not at Coral Bay reef where these taxa 
were not found during the baseline study). The decline in 
live coral cover recorded at these sites after bleaching, 
predominantly reflects depletion of Acropora. The most 
serious reef composition alterations occurred at sites 
around Sandy Island No. 1 where colonies of Acropora 
remain in a very small quantity and only in deeper areas 
of the reef. At Ungalwik, the bleaching impact was 
reduced and a decrease in Acropora correlated with this 
comparatively lower decline in overall live coral cover 


(Fig. 3A-D). Hence, despite the increased severity of 
heat and sun exposure at this reef from November to 
December 2002, the impact of bleaching and live coral 
cover decline was considerably lower than at other sites 
(Fig. 3A-D). 

DISCUSSION 

Goreau et al. (2000) describing 1998 global coral 
bleaching noted that “in many of reported cases ... high 
turbidity appears to have protected corals, to some degree, 
from severe mortality.” During both bleaching episodes 
in the waters of Cobourg, high water turbidity apparently 
gave very little or no protection to corals because bleaching 
was caused by the ‘hot spot’ intrusion in the area (2001) 
and the ‘hot spot’ intrusion was combined with the corals’ 
exposure to the direct heat of the sun for long periods 
during extremely low tides (2003). 

The timing of the two observed bleaching episodes 
at Cobourg and the data on satellite-derived highest 
sea surface temperature (SST) (Fig. 4) suggest that 
time patterns of coral bleaching at Cobourg are quite 
distinctive. Maximal SST usually recorded in November 
and December, during the ‘build up' period. ‘Hot spot’ 
intrusions at Cobourg occured in November 2001 and in 
November, December and January 2002-2003. Lowest 
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astronomical tides typical for this time of the year 
comprise the other factor increasing the likelihood of 
coral bleaching. 

For other coral reef sites in northern Australia such as 
Ningaloo Reef (21°30’S, 114 a 0’E) and Scott Reef (14°30’S, 
122°0’E), Indian Ocean; Davies Reef (19°0’S, 147°30’E) 
and Heron Island (23°30’S; 152°00’E), Coral Sea, Pacific 
Ocean, both SST and probability of coral bleaching 
generally increase in January, February and March. The 
destructive coral bleaching event on the central Great 
Barrier Reef (GBR) in 1998 started in late January and 
intensified by late February/early March 1998 (Berkelmans 
and Oliver 1999). The most intensive and extensive coral 
bleaching ever recorded at GBR also commenced in 
January and intensified in the beginning of February 2002, 
although there was some variation in bleaching intensity 
and temporal patterns between inshore and offshore reefs 
(Berkelmans et al. 2004). 

There is an obvious dissimilarity in temporal patterns 
and severity of coral bleaching at Cobourg and at GBR. 
The worst bleaching on record on the GBR in January and 
February 2002 (Berkelmans et al. 2004) was preceded by 
a very short bleaching episode with minimal impact at 
Cobourg in November 2001. In contrast, there was almost 
no recorded significant coral bleaching at GBR (and any 
other reefs in Australian waters or the Indian and Pacific 
oceans (Wilkinson 2004)) from the end of 2002 to the 
beginning of 2003, while Cobourg reefs suffered from 
the severe bleaching that lasted from November 2002 to 
January 2003. 

Coral bleaching in 2002-2003 resulted in serious 
alterations to coral reefs at the monitored sites at the Park. 
It caused a substantial drop in relatively high pre-bleaching 
coral cover. Coral biodiversity and reef topographic 
complexity decreased substantially because of extensive 
loss of large table, plate-like and branching forms of 
colonies of Acropora. Coral reefs now predominantly 
consist of encrusting, sub-massive and foliose forms of 
coral, including genera, such as Porites, Favia, Platygra, 
Goniopora and Favites that are relatively more bleaching- 
resilient. Apparently, corals at Coral Bay are exposed 
to more harsh adverse environmental factors (elevated 
temperature, direct heat of the sun) compared to other sites. 
The shallow reef at Coral Bay is regularly fully exposed 
to atmosphere and solar irradiancc during low tides and 
only a small number of more resilient coral species can 
survive in such conditions. The future of this reef which 
used to be rich and contained some Acropora in the 1980s 
(H. Larson pers. comm.) is uncertain. 

At Ungalwik and at Sandy Island No. 1, table and 
branching colonies of Acropora provided habitat for many 
coral reef fish and invertebrates, and were the primary reef 
building corals at Cobourg when this study commenced. 
This taxon is reported to be a short-lived and fast-growing 
opportunistic coral group. Acropora have high metabolic 
rates (Jokiel and Coles 1974), and are most susceptible to 


physical and chemical disturbance (Van Woesik 1992). 
They are the least tolerant to bleaching, when compared 
to such taxa as Favites, Pocillopora and Potrites (Brown 
and Suharsono 1990; Gleason 1993) and also have a 
lower recovery rate (Hoegh-Guldberg and Salvat 1995). 
According to the records of coral bleaching-caused 
mortality on the GBR in Australia, Acropora mortality 
was the highest (Wilkinson 2000, 2004). 

In 1998 and 2002 destructive coral bleaching at GBR 
inshore reefs bleached more intensively and extensively 
compared to offshore reefs (Berkelmans et al. 2004). The 
coral reef system at Cobourg consists only of inshore 
shallow fringe reefs. Estimates of the length of time needed 
for reef recovery range from 10 to 30 years (Hughes 1994; 
Connell et al. 1997; Done 1999). Possible reduction in 
the reproductive output of those colonies that survived 
bleaching, and the lack of colonics in deeper areas, suggest 
that recovery of the Cobourg reefs to their original state is 
unlikely. The disappearance of these corals, which play a 
structural role in the local coral communities and provide 
an essential habitat for many reef-dwelling organisms, 
could deplete the biota complexity and biodiversity of 
the Park. 

Elevated natural turbidity and sedimentation are 
thought to be adverse factors decreasing corals growth 
(Ginsburg and Glynn 1994; Meesters et al. 1998) and 
calcification rates (Crabbe and Smith 2002). Severe 
impact by sedimentation can lead to the suffocation of 
corals resulting from reduced light penetration (Crabbe 
and Smith 2002). However, the relationship of turbidity 
and sedimentation to corals health is far more complex. It 
was found that corals in Pulau Kubur on the north-western 
coast of Java, Indonesia, may profit in some way from 
the turbid waters, for example, by digesting sediment 
particles (Antony 1999). Flowever, earlier it was proposed 
that corals at Pulau Kubur have obtained a different strain 
of zooxanthellae that are more efficient at the ambient 
irradienl levels (Chang et al. 1983; Rowan et al. 1997). 
Meesters etal. (2002) suggested that more detailed studies 
arc needed to answer the question of why corals in this area 
are performing better under increased sediment stress. 
Similarly, further monitoring and studies of coral reefs 
succession at Cobourg after catastrophic coral bleaching 
in 2002-2003 are needed to assess the effect of common 
high turbidity and sedimentation on corals recovering 
after mass mortality. 

The chosen monitoring design proved to be an accurate 
tool for measuring changes in live coral cover after a 
short, minor bleaching event in 2001. However, rapid 
dramatic changes in coral reef environment caused by 
catastrophic coral bleaching highlight the necessity to 
implement transect methods like linear point intercept 
(LP1) (Beenaerts and Berghe 2005; Nadon and Stirling 
2006) in addition to the permanent quadrat method to 
assess the damage to the reef on the medium scale. 
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Comparison of data and observation of bleaching 
obtained in situ with the satellite data on surface water 
temperature and coral thermal stress (Fig. 4) from 
Coral Reef Watch (CRW) of the National Oceanic and 
Atmospheric Administration, affirms that this remote 
sensing system is an important and useful tool to predict 
and warn of coral bleaching. CRW accurately detected 
the major bleaching in 2002-2003. Further development 
of CRW operational products and implementing higher 
resolution (mapping at 9 instead of current 50 km 
resolution (Strong et al. 2004)) would undoubtedly 
increase the accuracy of early warning predictions. 

The threat of adverse changes to inshore marine 
ecosystems due to global warming makes coral monitoring 
absolutely crucial as an ‘early warning system’. Establishing 
new sites for coral monitoring with simultaneous water 
temperature measurements using in situ data loggers in 
Darwin Harbour, at Cobourg, Gove/Nhulunbuy and at 
Groote Eylandt is absolutely essential. 

ACKNOWLEDGMENTS 

I thank Kevin Boland, Leanne Coleman and three 
anonymous reviewers for their comments which vastly 
improved the manuscript. Rex Williams drew an excellent 
map of monitoring sites. The staff at Black Point Ranger 
Station, Garig Gunak Barlu National Park and Parks and 
Wildlife Service of the Northern Territory provided field 
assistance and invaluable logistic support. 

REFERENCES 

Anthony, K.R.N. 1999. Coral suspension feeding on fine particulate 
matter. Journal of Experimental Marine Biology and Ecology 
232: 85-106. 

Atwood, D.K., Sylvester, J.C., Corredor, J.E., Morell, J.M., Mendez, 
A., Nodal W.J., Huss, B.E. and Foltz, C. 1988. Sea surface 
temperature anomalies for the Caribbean, Gulf of Mexico, 
Florida reef tract and the Bahamas considered in light 
of the 1987 regional coral bleaching event. Proceedings. 
Association of Island Marine Laboratories of the Caribbean 
27: 47. 

Beenaerts, N. and Berghe, E.V. 2005. Comparative study of three 
transect methods to assess coral cover, richness and diversity. 
Western Indian Ocean Journal of Marine Science 1: 2937. 
Berkelmans, R. and Oliver, J.K. 1999. Large-scale bleaching of 
corals on the Great Barrier Reef. Coral Reefs 18: 55-60. 
Berkelmans, R. De’ath, G., Kininmonth, S. and Skirving, W. J. 
2004. A comparison of the 1998 and 2002 coral bleaching 
events on the Great Barrier Reef: spatial correlation, patterns, 
and predictions. Coral Reefs 23: 74-83. 

Brown, E.K, Cox, E, Jokiel, RL, Rogers, K., Smith, W.R, Tissot, 

B., Coles, S. and Hultquist, J. 2004. Development of benthic 
sampling methods for the Coral Reef Assessment and 
Monitoring Program (CRAMP) in Hawai’i. Pacific Science 
58: 145-158. 

Brown, B.E., Dunne, R.P., Scoffin, T.P. and LeTissier, M.D.A. 1994. 
Solar damage in intertidal corals. Marine Ecology Progress 
Series 105: 219-230. 


Brown, B.E. and Suharsono. 1990. Damage and recovery of coral 
reefs affected by El Nino related seawater warming in the 
Thousand Islands, Indonesia. Cora! Reefs 8: 163-170. 

Buddemeicr, RAV. and Fautin, D.G. 1993. Coral bleaching relative 
to elevated seawater temperature in the Andaman Sea (Indian 
Ocean) over the last 50 years. Coral Reefs 15:151-152. 

Chang, S.S.. Prezelin. B.B. and Trench, R.K. 1983. Mechanisms 
of photoadaptation in three strains of the symbiotic 
dinoflagellates Symbiodinium microadriaticum. Marine 
Biology 76: 219-229. 

Connell, J.H., Hughes, T.P., and Wallace, C. C. 1997. A 30-year 
study of coral abundance, recruitment, and disturbance at 
several scales in space and time. Ecological Monographs 
67: 461-88. 

Crabbe, M.J.C. and Smith, D.J. 2002. Comparison of two reef sites in 
the Wakatobi Marine National Park (SE Sulawesi, Indonesia) 
using digital image analysis. Coral Reefs 21: 242-244. 

Done. T. 1981. Photogrammetry in coral reef ecology: a technique 
for the study of change in coral communities. Proceedings of 
the 4th International Cora! Reef Symposium 2: 315-320. 

Done, T.J. 1992. Phase shifts in coral reef communities and their 
ecological significance. Hydrobiologia 247: 121-132. 

Done, T.J. 1999. Coral community adaptability to environmental 
change at the scales of regions, reefs, and reef zones. 
American Zoologist 39: 66-79. 

Endean, R. and Stablum, W. 1973. The apparent extent of recovery 
of reefs of Australia’s Great Barrier Reef devastated by 
the crown-of-thorns starfish. Atoll Research Bulletin 
168: 1-26. 

English. S., Wilkinson, C. and Baker. V. 1997. Survey manual for 
tropica! marine resources. Australian Institute of Marine 
Science: Townsville. 

Gibbs, J.P. and Melvin, S.M. 1993. Call-response surveys for 
monitoring breeding waterbirds. Journal of Wildlife 
Management 57: 27-34. 

Gittings, S.R., Bright, T.J. and Holland, B.S.1990. Five years of 
coral recovery following a freighter grounding in the Florida 
Keys. Pp. 89-105. In: Jaap, W.C. (cd.) Diving for Science. 
Proceedings of the American Academy of Underwater 
Sciences. Tenth Annual Scientific Diving Symposium. 
University of South Florida: St. Petersburg. 

Ginsburg, R.N. and Glynn, P.W. 1994. Summary of the colloquium 
and forum on global aspects of coral reefs: health, hazards 
and history. Pp. 1-9. In: Ginsburg, R.N. (ed.) Proceedings of 
the Colloquium on Global Aspects of Coral Reefs. RSMAS, 
University of Miami: Miami. 

Gleason, M.G. 1993. Effects of disturbance on coral communities: 
bleaching in Moorca, French Polynesia. Coral Reefs 12: 
193-201. 

Glynn, P. W. 1984. Widespread coral mortality and the 1982-83 
El Nino warming event. Environmental Conservation 
11: 133-46. 

Glynn, P. W. 1988. El Nino-Southern Oscillation 1982-1983: 
nearshore population, community, and ecosystem responses. 
Annual Review of Ecology and Systematics 19: 309-345. 

Glynn, P. W. 1993. Coral reef bleaching: ecological perspectives. 
Coral Reefs 12: 1-17. 

Goreau, T.J. and Hayes, R.M. 1994. Coral bleaching and ocean ‘hot 
spots’. Ambio 23: 176-180. 

Goreau, T.J.. McClanahan, T.R., Hayes, R.L. and Strong, A.E. 2000. 
Conservation of coral reefs after the 1998 global bleaching 
event. Conservation Biology 14: 5-15. 


18 


Coral bleaching at Cobourg Marine Park 


Green, R.H. and Smith, S.R. 1997. Sample program design 
and environmental impact assessment on coral reefs. 
Proceedings of the 8' h International Coral Reef Symposium 
2: 1459-1464. 

Hill, J. and Wilkinson, C. 2004. Methods for ecological monitoring 
of coral reefs, version I, resource for managers. Australian 
Institute of Marine Science: Townsville, Australia. 

Hoegh-Guldberg, O. and Salvat, B. 1995. Periodic mass bleaching 
and elevated sea temperatures: bleaching of outer reef slope 
communities in Moorea, French Polynesia. Marine Ecology 
Progress Series 121: 181-190. 

Hughes, T. P. 1994. Catastrophes, phase shifts, and large-scale 
degradation of a Caribbean coral reef. Science 265: 
1547-51. 

Jaap, W.C. 1979. Observations on zooxanthellae expulsion at 
Middle Sambo Reef, Florida Keys. Marine Science Bulletin 
29: 414-422. 

Jaap, W.C. 1985. An epidemic zooxanthellae expulsion during 1983 
in the lower Florida Keys coral reefs. Proceedings of the 5th 
International Coral Reef Congress, Tahiti 6: 143-148 

Jokicl, P.L. and Coles, S.L. 1974. Effects of heated effluent on 
hermatypic corals at Kahc Point, Oahu. Pacific Science 28: 
1-18. 

Loya, Y. 1972. Community structure and species diversity of 
hermatypic corals at Eilat, Red Sea. Marine Biology 
13: 100-123. 

Marshal, P.A. and Baird, A.H. 2000. Bleaching of corals on the 
Great Barrier Reef: differential susceptibilities among taxa. 
Coral Reefs 19: 155-163. 

Meesters E.H., Bak, R.P.M, Wcstmacott, S, Ridgley, M. and 
Dollar, S. 1998. A fuzzy logic model to predict coral 
reef development under nutrient and sediment stress. 
Conservation Biology 12: 957-965. 

Meesters, E.H., Nieuwland, G.. Duineveld, G.C.A, Kok, A. and 
Bak, R.P.M. 2002. RNA/DNA ratios of scleractinian corals 
suggest acclimatisation/adaptation in relation to light 
gradients and turbidity regimes. Marine Ecology Progress 
Series 227: 233-239. 


Nadon, M.O. and Stirling, G. 2006. Field and simulation analyses 
of visual methods for sampling coral cover. Coral Reefs 
2: 177-185. 

Ohlhorst, S.L., Liddell, W.D., Taylor, R.J. and Taylor, J.M. 1988. 
Evaluation of reef census techniques. Proceedings of the 6th 
International Coral Reef Symposium 2: 319-324. 

Porter, JAV. and Meier, O.W. 1992. Quantification of loss and change 
in Floridian reef coral populations. American Zoologist 
32: 625-640. 

Rogers, C., Garrison, G., Grober, R., Hillis, Z.-M. and Franke, 
M. A. 1994. Coral ReefMonitoring Manual for the Caribbean 
and Western Atlantic. St. John National Park Service: Virgin 
Islands National Park. 

Rowan, R., Knowlton, N„ Baker, A. and Jara, J. 1997. Landscape 
ecology of algal symbionts creates variation in episodes of 
coral bleaching. Nature 388: 265-269. 

Strong, A.E., Liu, G., Meyer, J., Hendee, J.C. and Sasko, D. 
2004. Coral Reef Watch 2002. Marine Science Bulletin 
75: 259-268. 

Van Woesik, R. 1992. Ecology of coral assemblages on continental 
islands in the southern section of the Great Barrier Reef, 
Australia. Unpublished PhD thesis, James Cook University, 
Townsville. 

Warner, M.E., Fitt W.K.and Schmidt G.W. 1999. Damage to 
photosystem II in symbiotic dinoflagellates: A determinant 
of coral bleaching. Proceedings of the National Academy of 
Sciences of the United States of America 96: 8007-8012. 

Wilkinson, C. 2000. Status of coral reefs of the world: 1998. 
Australian Institute of Marine Science: Townsville, 
Australia. 

Wilkinson, C. 2004. Status of Coral Reefs of the world: 2004 
Volume 1. Australian Institute of Marine Science: Townsville, 
Australia. 

Accepted 13 September 2007 


19 
















































































, 






























The Beagle, Records of the Museums and Art Galleries of the Northern Territory, 2007 23: 21-27 


A new species of Namalycastis (Polychaeta: Nereididae: Namanereidinae) 
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ABSTRACT 

A new species of Namalycastis , N. rhodochorde sp. nov. (Polychaeta: Nereididae: Namanereidinae), is described 
from the shores of South-east Asia. At over one metre in length and bright pink in life, it is one of the largest and 
most spectacular species of Nereididae discovered. Apart from its extremely large size and unusual colour, the new 
species may be distinguished from other Namalycastis by having very short tentacular cirri, lacking spinigerous 
chactae in both the reduced notopodia and the neuropodia (subacicular position) of the parapodia, and in having 
many falcigerous chaetae in anterior parapodia that are either completely smooth or basally serrated (i.e. lacking 
teeth). The new species is currently wild harvested in its native range and exported alive to various countries for 
the bait trade, and therefore may become invasive. 


Keywords: Bait worm, Namalycastis, Namanereidinae, Nereididae, South-east Asia, taxonomy, new species, invasive 
species. 


INTRODUCTION 

The discovery of a new species of large (over one metre 
long), bright pink polychaete worm living intertidally 
near highly urbanised centres is somewhat unusual. 
Local inhabitants of South-east Asia have undoubtedly 
been aware of the existence of this polychaete species on 
their shores for some time, but it was not until 1993-94 
when worms were exported live from Vietnam to the 
United States and Japan that it became more widely 
known around the world, especially among fishers and the 
environmental law enforcement officers. At about the same 
time, the species was identified by polychaete taxonomists 
either as Namalycastis abiuma or N. cf. brevicornis or 
Namalycastis sp. (Nereididae: Namanereidinae) and some 
of these names have been used subsequently in the media 
and in the literature (e.g. Sherfy and Thompson 2001). 
In a revision of the subfamily Namanereidinae, Glasby 
(1999: 34) referred to a specimen of the same species from 
Cochinchina, Vietnam, under the name Namalycastis 
abiuma species group, noting its unusual morphology. 
However, re-examination and comparison of this specimen 
with those of the new species described herein revealed it 
to be the same species. 


In early 2007, one of us (J) collected specimens of this 
species in the mangroves of the Kakap estuary (Sungai 
Kakap), near Pontianak, West Kalimantan, Indonesia. 
The West Kalimantan specimens are here designated as 
types of a new species. Tissue samples from one of the 
types and from a specimen from the Mekong River delta, 
Vietnam, were also taken and the results of this analysis 
will be reported separately in a study on the phylogeny 
of the Namanereidinae by CJG. A few months earlier at 
Kota Kinabalu, just over 1000 km NE of Pontianak on 
the same island (Borneo), photos (Fig. 1) and video of 
what we believe to be the same species foraging on the 
mangrove shores were taken by Murphy Ng. The purpose 
of the present study is to name formally and describe this 
spectacular species and to collate the available information 
on its biology especially in relation to its commercial 
exploitation. 

MATERIAL AND METHODS 

Specimens were examined and photographed using 
a Nikon SMZ1500 dissecting microscope and a Nikon 
Eclipse 80i compound microscope, with an interchangeable 
Qimaging Micropublisher 5 RTV digital camera. Chaetae 
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were photographed using both transmitted light and 
differential interference optics (D1C), as indicated. The 
morphological character set and terminology follows 
Glasby (1999). Abbreviations used include: CMNH, 
Coastal branch. Natural History Museum and Institute of 
Chiba, Chiba, Japan; MNHN, Museum national d’Histoire 
naturelle, Paris, France; NTM, Museum and Art Gallery 
of the Northern Territory, Darwin, Australia; OMNH, 
Osaka Museum ofNatural History, Osaka, Japan; UMAM, 
Agricultural Museum, University of Miyazaki, Japan; 
USNM, National Museum ofNatural History, Smithsonian 
Institution, USA. 

SYSTEMATIC^ 

Family Nercididae 
Subfamily Namanereidinae 
Genus Namalycastis Hartman, 1959 
Namalycastis rhodochorde Glasby, Miura, Nishi and 
Junardi sp. nov. 

(Figs 1-8) 

Material examined. HOLOTYPE - NTM W21210, 
Indonesia, Sungai Kakap, 19 km west of Pontianak, 


West Kalimantan, 0°3.TS, I09°10.0’E, mangrove area, 
sediment associated with Nypa palms (Nypa fruticans), 
coll. Junardi, April 26, 2007. PARATYPES - location 
and collection details as for holotype: 1 (NTM W21211), 
2 (NTM W21212), 1 (USNM 1109992), 1 (OMNH 
IV5026). NON-TYPE-Vietnam, probably Mekong Delta 
(no further information), specimens sourced from bait 
shops in USA and Japan, 2 (USNM 174088), 2 (USNM 
1109993), 1 (USNM 1109994), 2 (NTM W19067), 4 (NTM 
W21213), 1 (NTM W21214), 2 (NTM W21215), 1 (CMNH 
ZW1656), 1 (CMNH ZW1657), 5 (UMAM unreg.), 1 
(UMAM unreg., materials for chemical analysis by Mizuta 
et. al ., 2005). 28 specimens examined. 

Comparative material examined. Namalycastis 
abiuma species group, 1 specimen (MNHN UE932), 
Cochinchine [= Vietnam], coll. Haffner, 1893. 

Description of holotype and paratypes (in 
parentheses). Holotype and paratype (NTM W21211) 
preserved in 10% formalin; other paratypes preserved in 
80% ethanol. Holotype 650 mm long, 10 mm at chaetiger 
10 (with parapodia) for 708 segments (posterior end 
missing, pygidium regenerating). Paratypes 460 mm long, 
8.2 mm wide at chaetiger 10 for 393 segments (complete) 
to 160 mm long, 4.0 mm wide at chaetiger 10 for 605 



Fig. 1. Namalycastis rhodochorde sp. nov. photographed alive at high tide in the mangroves of the Kota Kinabalu Wetland Centre, Kota 
Kinabalu. Sabah, Malaysia, A, Entire animal, length about 30 cm; B, close-up of head. Photos; Murphy Ng, 5 August 2006. 
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segments (posterior end missing, pygidium regenerating). 
In life, typical size range from 0.3-1.5 m in length, with 
some specimens reaching 3 m (M. Lopuszanski, pers. 
comm. 2002). 

Body and colouration. Uniform in width anteriorly 
to about midbody, then tapering gradually posteriorly. 
Dorsum convex. Venter flat or with shallow ventral groove 
(some paratypes). In life, worms are normally bright pink- 
coloured. Preserved specimens straw-coloured, light tan 
or greenish (mature males); additional epidermal pigment 
absent. 

Prostomium. Prostomium cleft anteriorly, with 
narrow deep longitudinal groove extending from tip to 
mid-posterior prostomium (Fig. 2A). Prostomium shape 
triangular to quadrangular, 1.6 x wider than long (1.5-2.4). 
Antennae short subconical, extending short of, to level 
with, end of palpophore, aligned over mid-palps to inner 
edge of palps. Palps massive, biarticulate, with spherical 
paplostylc (Fig. 2B). Eyes 2 pairs, deeply embedded within 
epidermis (almost invisible in holotype), purple-black, 
arranged obliquely, posterior pair slightly smaller. 

Peristomium and pharynx. Peristomium similar in 
length to first chaetigcr. Tentacular cirri, 4 pairs, short 
with cirrophores distinct, comprising basal 1/3 total length 



Fig. 2. Namalycastis rhodochorde sp. nov. holotype (NTM W21210): 
A, dorsal view of anterior end; B, ventral view of anterior end. 


of cirri, except for posterodorsal pair, which comprise 
about 14 length of cirri; cirrostyles smooth (Figs 2A, B). 
Anterodorsal tentacular cirri 1.0 x length anteroventral 
(1.1-2.0). Anterodorsal tentacular cirri 0.5 x length 
posterodorsal (0.7-0.9). Posterodorsal tentacular cirri 2.0 
x length posteroventrai (1.2-2.0). Posterodorsal tentacular 
cirri extending posteriorly to posterior chaetiger 1 (2-3). 
Pharynx lacking paragnaths, with pair large jaws, black 
with single, robust terminal tooth, 5 subterminal teeth 
(3-6) and wide gap between terminal and first subterminal 
tooth most pronounced in large specimens. 

Parapodia. Each parapodium comprising dorsal cirrus, 
acicular neuropodial ligule and ventral cirrus (Fig. 3). 
Dorsal cirri triangular throughout, becoming flatter from 
anterior-mid body and increasing slightly in size relative 
to acicular ligule (Fig. 4); cirrostyle relatively larger on 
anterior segments (Figs 4A, B) compared to middle and 
posterior segments where it is restricted to a small distal 
papilla (Figs 4C-H). Acicular neuropodial ligule weakly 
bilobed distally; superior lobe papilliform, inferior lobe 
globular (Fig. 3). Ventral cirri, small, conical, decreasing 
slightly in size relative to acicular ligule from anterior-mid 
body (Fig. 4A-H). 

Chaetae. Notochaetae absent. Supra-neuroacicular 
chaetae include sesquigomph spinigers (Fig. 5A) in 
postacicular fascicles and helerogomph falcigers (Fig. 
6A) in preacicular fascicles. Sub-neuroacicular chaetae 
comprise only helerogomph falcigers (Fig. 6B) (spinigers 
absent in holotype but very rarely present in some 
paratypes and non-types; see variation), numerous, 
arranged in deep arc around the inferior lobe (Table 1; 
Fig. 3). Suprancuroacicular falcigers in chaetiger 10 with 
blades 4.8 x longer than width of shaft head (4.0-4.3), 
smooth except for few serrations near base of blade 
(Fig. 6A). Subneuroacicular falcigers in chaetiger 10 
with blades also smooth apart from few basal serrations; 
dorsal-most 5.0 x longer than width of shaft head (3.9- 
4.3); ventral-most 5.0 x longer than width of shaft head 



Fig. 3. Namalycastis rhodochorde sp. nov. Non-type (NTM 
W19067). Lateral view of first eight ehaetigers showing arrangement 
of chaetae in relation to neuropodial lobes and neuroaciculae. 
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Fig. 4. Namalycastis rhodochorde sp. nov. holotype (NTM W21210), parapodia from A, chaetiger 10, left side, anterior view; B, chaetiger 
100, right side, posterior view; C, chaetiger 200, left side, anterior view; D, chaetiger 300, left side, posterior view; E, chaetiger 400, left 
side, anterior view; F, chaetiger 500, right side, posterior view; G, chaetiger 600, right side, posterior view; H, chaetiger 700, left side, 
posterior view. Scale bars all 0.5 mm. 


(3.3-4.0) (Fig. 6B). Sub-neuroacicular falcigers in mid- 
posterior region with blades as for those in chaetiger 10, 
but serrations sometimes absent in ventralmost falcigers. 
Chaetae golden coloured. Aciculae black. 

Pygidium. Pygidium weakly multi-incised. Pair of 
short (less than pygidium width), ventrolateral anal cirri, 
approximately conical. 

Variation. Non-type material ranges in size from 
365 mm long, 9.0 mm wide at chaetiger 10 for about 400 
segments (complete, posteriorly regenerating) to 960 mm 
long, 10.9 mm wide at chaetiger 10 for 687+ segments 
(posterior end missing). Subneuroacicular heterogomph 
‘spinigers’ rarely present - for example the larger specimen 
in USNM 174088 had only two chaeta of this type in 
parapodia of the first and last 50 chaetigers; however, 
close examination of the ‘spinigers’ shows that they are 
more likely to be homologous with falcigers as the blade is 
short and is serrated basally like falcigers (Fig. 6C), rather 
than along the entire length of the blade as in true nereidid 
spinigers. Therefore they are best referred to as long- 
bladed falcigers. Other features including morphometry 
is within the range exhibited by the types. 

Etymology. The species epithet is combination of the 
Greek words for rose, rhodon, and rope, chorde, after its 
distinctive bright rose-pink colouration in life and long, 
cord-like appearance. It is a noun in apposition. 

Common names. Magic cord worm (US), Nuclear 
worm (US), Super cordelle worm (Japan, France), eating 
nipah (Bahasa Indonesia; eating meaning worm and, 
nipah referring to the specific habitat of the mangrove 
palm, Nypa fruticans). 


Habitat. In its native range in South-east Asia, the 
species inhabits the mud banks and mudflats of estuaries 
and rivers from full seawater to almost freshwater, and 
appears to be strongly associated with the mangrove palm. 
It feeds on rotting plant and detrital material. 

Distribution. South-east Asia (Sunda shelf only) 
including Mekong Delta (Vietnam), West Kalimantan 
(Indonesia) and Sabah (Malaysia). Suitable habitats, 
including Nypa fruticans, are apparently present as far 
south as northern Australia (Melville Island and Cobourg 
Peninsula in the Northern Territory and North-east 
Queensland) and northward to southern Japan (Yaeyama 
Islands), so there is a possibility that the species also 

Table 1. Numbers of chaetae in neuropodia of selected chaetigers. 
Numbers are approximate for the subacicular region because the 
extreme thickness of section obscured clear view of the chaetae. 
Numbers in holotype given first, followed by range in paratypes 
in parentheses. 


Chaetiger 

No. 

Supra-acicular 

chaetae 

Sesquigomph 

spinigers 

Subacicular chaetae 

Heterogomph 

spinigers 

Heterogomph 

falcigers 

10 

6 (3-6) 

6 (3-5) 

45 (20-30) 

100 

6 (3-5) 

5 (2-4) 

20 (8-23) 

200 

6(2-3) 

7 (2-4) 

16 (6-12) 

300 

4(2-3) 

3 (1-3) 

11 (6-16) 

400 

4 (2-3) 

4(3) 

11 (10-12) 

500 

3 (2-3) 

3(2) 

11 (8-10) 

600 

2(2) 

3(2) 

11(8) 

700 

3 

1 

11 
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Fig. 5. Namalycastis rhodochorde sp. nov., A, holotype 
(NTM W21210), sesquigomph spiniger from chaetiger 11; B, Non¬ 
type (MNHN UE932), sexually acquired heterogomph spiniger 
from chaetiger 50. 

occurs there, or if not native to these areas, could become 
established if introduced. 

Taxonomic remarks. Namalycastis rhodochorde 
sp. nov. may be distinguished from other species in the 
genus by the combination of very large size, bright rosy 
pink live colouration (and lack of additional pigment 
on dorsal surface), very short tentacular cirri, lack of 
notochaetae and subneuroacicular spinigers, the presence 
of toothless, short-bladed falcigers, and the high number 
of falcigerous chaetae in the neuropodia of anterior 
chaetigers. The only other species in the genus that lacks 


subneuroacicular spinigers, Namalycastis hawaiiensis 
Johnson, has a broad Indo-west Pacific distribution 
and likely overlaps with the new species in the Sunda 
region (Java and Sumatra), although it is only found in 
freshwater (Glasby 1999; Glasby et al. 2003). Namalycastis 
hawaiiensis further differs from the new species in having 
a smaller body size (11-81 mm in length), being white 
rather than pink, having falcigerous chaetae with a large 
proportion of the blade serrated, and coarsely-toothed 
spinigerous chaetae in posterior chaetigers. 

The new species is also similar to Namalycastis abiuma 
and N. terrestris; however, both of these differ from the 
new species by having falcigerous chaetae with serrated 
blades and spinigerous chaetae in the subneuroacicular 
fascicle of the neuropodia; additionally, N. abiuma has 
chocolate brown pigmentation in the anterodorsal body 
and pygidium. Re-examination of a mature male specimen 
from Cochinchina, Vietnam (MNHN UE932), identified 
as Namalycastis abiuma species group by Glasby (1999) 
showed it to be N. rhodochorde. This specimen is very 
large at 250 chaetigers (last few missing), 340 mm long, 
8 mm wide at chaetiger 10 (12 mm maximum) and lacks 
teeth on the falciger blades. In addition to the normal 
complement of chaetae, the specimen has pale, thin (about 
half normal thickness) heterogomph spinigers (Fig. 5B) in 
the noto- and ncuropodia of all chaetigers except for first 
and last few (Fig. 7). Because of their appearance, number 
and distribution they are presumed to be acquired during 
sexual maturation prior to spawning, and therefore may 
be analogous to the paddle-like epitokous chaetae of other 
Nereididae. The only other morphological differences 
between the Cochinchina specimen and the others 
examined here are that the eyes appear to be slightly larger 
and the body has a greenish tinge (compare Figs 8A, B). 



Fig. 6. Namalycastis rhodochorde sp. nov.. A, holotype (NTM W21210), supra-acicular neuropodial falciger from chaetiger 100; B, holotype 
(NTM W21210), subaeicular neuropodial falcigers from chaetiger 500; C, Non-type (USNM 174088), subacicular neuropodial long-bladed 
falciger from posterior-most chaetiger (DIC optics). 
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Fig. 7. Namalycastis rhodochorde sp. nov. Non-type (MNHN 
UE932), lateral view of parapodia of midbody showing normal and 
sexually acquired chaetae. 


Similarly, two sexually mature specimens from rice 
fields at Phuoc Dienha near Cholon, Ho Chi Minh City, 
South Vietnam, identified as Namalycastis terrestris by 
Glasby (1999) are also likely belong to the new species. 
Although the specimens could not be located in the MN HN 
to re-examine them, checking of original notes made on 
the specimens indicates that the numbers of chaetae in 
all areas was much greater than that of the lectotype of 
N. terrestris, and we now suspect that the high count was 
due to the inclusion of these sexually-acquired chaetae. 


Biology. In the Mekong River delta the species spawns 
from September-Novembcr with females becoming red 
and the males green, and both becoming good swimmers 
(M. Lopuszanski, pers comm. 2002). This agrees with 
the information on the label of specimens from Cholon 
(includes a sexually mature female), which says that they 
were present in rice fields from July-October (rainy season) 
when they were inundated by a mixture of freshwater and 
brackish water. The reproductive season in other parts of 
its range is not known; one of us (J) is currently studying 
the reproductive biology of the population in the Sungai 
Kakap, West Kalimantan, Indonesia. Other ongoing 
studies on the biology of A. rhodochorde include those of 
Timothy Mullady (Smithsonian Environmental Research 
Center) who is investigating potential pathogens and 
harmful symbionts carried by the worms introduced to 
the US, and one by Doug Miller (University of Delaware) 
who is coordinating a study on the physiological 
tolerances, reproduction and regenerative abilities of the 
species to determine its potential for introduction into 
the US. Although the species normally inhabit tropical 
environments and do not survive well in temperatures 
below 20°C (M. Lopuszanski, pers comm. 2002), they 
can survive in captivity to near 12°C if acclimated slowly 
(Delaware Aquaculture Resource Center, Sea Grant fact 
sheet; http://darc.cms.udel.edu/ansr/factsheet.doc). 

Bait trade. Normandy Appats (http://www.jepoiret. 
com/bapw/peche/amorces_appats/vers_de_mer.htm) has 



Fig. 8. Namalycastis rhodochorde sp. nov.: A, Non-type (NTM W19067), anterior end dorsal view; B, Non-type (MNHN UE932), mature 
male showing green colouration and enlarged eyes. 
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been exporting this species from the Mekong River Delta 
in Vietnam to the United States and Japan, via France, 
since 1993, although it was not available in bait shops in the 
Kanto Region of Japan (includes Tokyo, Chiba, Kanagawa) 
in 2007 (E. Nishi. pers. obs.). In California the trade dates 
back to at least August 1994 when specimens were brought 
to the California Academy of Sciences for identification 
(Richard Everett, pers. comm. 1996). The species may 
have also been exported to Europe, although a survey of 
marketable worms being imported into Portugal did not 
indicate the presence of this species (Fidalgo e Costa et 
al. 2006). The worms are sold for fish bait under the trade 
names ‘Magic cord worm’ or ‘Nuclear worm’ (USA) and 
‘Super Cordelle’ (Japan). They are maintained in plastic 
boxes containing fermented paper pulp, then transported 
alive in sealed cans, 30 g per box (two worms minimum). 
Their natural tolerance to hot, low-oxygen conditions and 
a semi-terrestrial environment make this type of transport 
possible. Further, the worms make particularly good bait 
because they arc tolerant of wide salinity variations and 
like many other polychaetes can be cut into sections, with 
the segments remaining alive for some time. 
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ABSTRACT 

An ongoing revision of the dinematichthyine fishes (Ophidiiformes, Bythitidae, Brosmophycinae) of the Indo-west 
Pacific based on ca. 5000 specimens is published in several parts. Part III includes 957 identified specimens in the 
genera Beaglichthys Machida. 1993 (with one described and two new species), Brosmolus Machida, 1993 (with one 
described species), Dactylosurculus (new genus with one new species), Didymothallus (new genus with one described 
and two new species), Eusurcuhts (new genus with three new species), Lapitaichtliys (new genus with one new species), 
Majungaichthys (new genus with one new species), Mascarenichthys (new genus with two new species), Monothrix 
Ogilby, 1897 (with one described species), Ungusurculus (new' genus with six new species) and Zephyrichthys (new 
genus with one new species). I n addition, a third new species is described of the genus Paradiancistrus Schwarzhans, 
Moller and Nielsen, 2005, which had been established in part I of the review of the Dinematichthyini of the Indo- 
west Pacific. The genera reviewed here are not necessarily closely related to each other, but are compiled in this 
volume because they are obviously not related to the three other groups reviewed or under review - Diancistrus 
and two related genera (see part I, Schwarzhans et al., 2005), the Dermatopsis - Dipulus group (see part II, Moller 
and Schwarzhans, 2006) and Dinematichthys sensu latu (in preparation). These 11 genera are mainly distinguished 
by pseudoclaspcr morphology, mcristics, otolith morphology and presence or absence of the upper preopercular 
pore. The main distinguishing characters of the species contained in these genera are vertebrae and fin ray counts, 
morphometric characters, head squamation and the morphology of otoliths and pseudoclaspers. 

Keywords: viviparous brotulas, coral reef fishes, Indo-west Pacific, Australia, Philippines, Indonesia, Andaman Islands, 
Mascarenes, Madagascar, South Africa, new species, new genera. 
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INTRODUCTION 

This review of the dinematichthyine fishes, a tribe within 
the subfamily Brosmophycinae of the family Bythitidae 
(viviparous brotulas), is the fifth part since its inception, 
dealing first with the American Dinematichthyini (Moller 
et al. 2004a, 2005) and then with Dinematichthyini from 
the Indo-wcst Pacific (Schwarzhans et al. 2005; Moller 
and Schwarzhans 2006). The ongoing review of the Indo- 
west Pacific Dinematichthyini will result in one more 
publication before the world-wide review of the group is 
completed. 

The fishes described in this volume represent a 
combination of dinematichthyine genera, many of them 
new and containing mostly few species, that arc not closely 
related to any of the larger groups of Indo-west Pacific 
genera that have been revised by us nor the outstanding 
one within the genus Dinematichthys sensu lato. 

Three genera dealt with in this review have been 
described previously, Beaglichthys Machida, 1993, 
Brosmolus Machida, 1993 and Monothrix Ogilby, 1897, 
all of them by monospecific designation. Monothrix 
was described 110 years ago from the Sydney suburb of 
Maroubra, and has received almost no attention since 
then. The two genera that Machida described in 1993 


were originally interpreted as members of the tribe 
Brosmophycini: Brosmolus owing to the lack of ossified 
parts in the male intromittant organ, Beaglichthys 
tentatively since it was known from a single female. 
Machida’s judgement was based on Cohen and Nielsen 
(1978) who used ossification of the male copulatory organ 
(pseudoclaspers) as the main diagnostic character for the 
bythitid tribe Dinematichthyini. Moller et al. (2004a) 
discussed the definition of the tribe at length and followed 
Sedor’s (1985) proposal to define the Dinematichthyini by 
the apomorphic position of the copulatory organ below a 
covering fleshy hood in a cavity of the ventral body wall. 
In Schwarzhans et al. (2005) both genera were already 
mentioned as part of a forthcoming part of the ongoing 
review of the Dinematichthyini. This reassignment was 
owed to the fact that males of Beaglichthys macrophthalmus 
have now become available (see later) and that in both 
instances ( Beaglichthys and Brosmolus) the position of the 
male copulatory organ fulfils the diagnostic requirement 
of the tribe Dinematichthyini. In fact it appears that 
both genera are related to each other judging from their 
unusual elongate shape and the high number of vertebrae. 
A similarly high number of precaudal vertebrae are found 
in Monothrix and Dactylosurculus gen. nov. 
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Another pair of probably related genera is Eusurculus 
gen. nov. and Ungusurculus gen. nov., which are both 
characterised by a specialised claw or sucker-disk-like 
development of the inner pseudoclasper. Didymothallus 
gen. nov. is characterised by the presence of a single (outer) 
pseudoclasper with two almost equally long supporters, a 
character that it shares only with Gunterichthys Dawson, 
1966, from American waters. Majungaichthys n. gen. 
and Mascarenichthys gen. nov., both from the western 
Indian Ocean, come closest in features of all Indo-west 
Pacific Dinematichthyini to the most abundant New World 
genus Ogilbia Jordan and Evermann, 1898. The two 
remaining monospecific genera, Lapitaichthys gen. nov. 
and Zephyrichthys gen. nov., are set apart by an unusual 
combination of characters, but do not possess a single 
apomorphic character. 

Dinematichthyine fishes live in shallow tropical to 
subtropical waters, hidden in holes and crevices of coral 
reefs, algae beds and rocky shores. The species of the 
genera reviewed here generally occur in reef environments 
of the western Indian Ocean or the West Pacific as well as 
along the tropical shores of the Philippines to Australia, 
but there are also three genera included that are typical 
of the subtropical rocky shores of Australia, namely 
Dactylosurculus gen. nov., Monothrix and Zephyrichthys 
gen. nov.. Different reef and non-reef environments can be 
dominated by different groups of the Dinematichthyini. 
For instance, the species of Mascarenichthys gen. nov. are 
typically found in back reef lagoonal environments. Also 
Beaglichthys, Lapitaichthys gen. nov. and Ungusurculus 
gen. nov. seem to be more typical for inshore environments. 
More typical reef dwellers are Didymothallus gen. nov. and 
Eusurculus gen. nov. along with the two most common 
dinematichthyine genera of the Indo-west Pacific, 
Diancistrus Ogilby, 1899 and Dinematichthys Bleeker, 
1855. 

The geographical distribution of most dinematichthyine 
species is very restricted. The most extreme forms of the 
Dinematichthyini reviewed here in terms of geographic 
restriction are Lapitaichthys frickei gen. nov. sp. nov. 
from the reef and back reef environment of southern New 
Caledonia around Noumea and a few species of the genus 
Ungusurculus gen. nov. These narrow distribution ranges 
might be related to the exceptionally low fecundity. In the 
case of Didymothallus gen. nov., which is also known from 
rather restricted geographic distribution patterns along 
Australian and New Caledonian shores, exceptionally low 
numbers (one to three, usually two) of (large) embryos have 
been found in gravid females. This genus is also noted for 
containing a species ( Didymothallus criniceps sp. nov.) 
with gravid females bearing eggs in the ovary rather 
than embryos. Subject to further verification through live 
observations, this species could indeed represent the first 
case ofoviparity in the Bythitoidei, which has been defined 
on the basis of viviparity and associated anatomical 
features by Cohen and Nielsen (1978). 


The species reviewed here show a moderate degree 
of variation in their general appearance, morphometric 
measurements and meristic counts, but do show the usual 
high degree of variance in pseudoclasper morphology. 
Also, head pores were found to be useful at the generic 
level and otolith morphology at generic and specific 
levels. Many species of the various genera are notable 
for their moderate body size, which rarely exceeds 50 
mm SL and mature from about 30 to 40 mm SL. Only 
species of Beaglichthys and Dactylosurculus gen. nov. 
regularly exceed 60 mm SL in size and almost reach 100 
mm in the case of Beaglichthys macrophthalmus. Their 
live colouration, where known, tends to be uniform, the 
prevailing colours being red, yellow, orange and violet, 
but in one case the vertical fins are known to be bright, 
though translucent, dark yellow in colour while the body 
is violet-red ( Beaglichthys macrophthalmus). 

MATERIAL AND METHODS 

Examination of ca. 5000 specimens of Indo-west 
Pacific Dinematichthyini yielded 957 specimens which 
could be identified to the genera treated herein. Also 
included are additional specimens identified in the 
collections of AMS and USNM but not borrowed for 
detailed investigations. These are listed as additional 
specimens and are not referred to as type specimens for 
any of the new species. 

The material described herein belongs to the following 
institutions: AMS (Australian Museum, Sydney), ANSP 
(Academy of Natural Sciences, Philadelphia), BMNH 
(Natural History Museum, London), BPBM (Bernice P. 
Bishop Museum, Honolulu), CAS (California Academy 
of Sciences, San Francisco), MNHN (Museum Nationale 
d’Histoire Naturelle, Paris), NHMG (Natural History 
Museum of Goteborg, Sweden), NMNZ (Museum of 
New Zealand Te Papa Tongarewa, Wellington), NMV 
(National Museum of Victoria, Melbourne), NSMT 
(National Science Museum, Tokyo), NTM (Museum 
and Art Gallery of the Northern Territory, Darwin), QM 
(Queensland Museum, Brisbane), ROM (Royal Ontario 
Museum, Toronto), SAIAB (South African Institute for 
Aquatic Biodiversity, formerly RUSI (JLB Smith Institute 
of Ichthyology), Grahamstown), SMNS (Staatliches 
Museum fur Naturkunde, Stuttgart), USNM (National 
Museum of Natural History, Smithsonian Institution, 
Washington), WAM (Western Australian Museum, Perth), 
YCM (Yokosuka City Museum), and ZMUC (Zoological 
Museum, University of Copenhagen). 

The methodology used in analysing dinematichthyine 
fishes follows Moller et al. (2004a) and Schwarzhans et 
al. (2005). Morphometric characters are given as percent 
of standard length (SL) throughout. In the descriptions 
holotype values are given first, followed by the range in 
paratypes in brackets. Size of eye is measured as horizontal 
diameter of pigmented eyeball. Meristic counts were made 
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from radiographs, except pectoral fin rays, gill rakers, teeth 
and scale rows. Abbreviations used in meristic counts 
are: D/V = anterior dorsal fin ray above vertebra number; 
D/A = anterior anal fin ray below dorsal fin ray number; 
V/A = anterior anal fin ray below vertebrae number; D- 
A = number of dorsal fin rays minus number of anal fin 
rays; V in D = number of dorsal fin rays per ray-bearing 
vertebra. 

Otoliths were removed through the gill cavity by 
making a small cut above the gills on the right side. Size 
of body scales was measured on holotypes at mid-body 
above anal fin origin. 

Pseudoclaspers were observed by bending forward the 
fleshy hood covering the copulatory organ and thereafter 
by bending outwards the pseudoclaspers or spreading 
them and fixing them with a thin needle. In drawings, the 
pseudoclaspers and penis are shaded; other parts, such 
as the fleshy hood, isthmus or outline of the copulatory 
cavity are simple line drawings. 

The ecology of most of the species is poorly known. 
From available station data we have gathered some 
information about habitat and depth range, but we have 
very little data on behaviour, live colouration and feeding. 
A number of females were examined for reproductive 
data, for example, number and size of embryos. 

The distribution maps were created using the 
Microsoft Encarta 2001 digital world atlas. 

COMPARATIVE MATERIAL 

Indo-west Pacific Dincmatichthyini: see Schwarzhans 
et al. (2005) and Moller and Schwarzhans (2006). 

American Dinematichthyini: see Moller etal. (2004a) 
and Moller et al. (2005). 

Brosmophycinae and Bythitinae: see Moller et al. 
(2004b). 

SYSTEMATICS 

Family Bythitidae Gill, 1861 
Subfamily Brosmophycinae Gill, 1862 
Tribe Dinematichthyini Cohen and Nielsen, 1978 

Diagnosis. Male copulatory organ with penis and 1-2 
(rarely 3) pairs of pseudoclaspers in cavity of ventral body 
wall covered by fleshy hood. First anal fin pterygiophore 
slightly to strongly elongate. Head pore system 
generally unreduced, 6 mandibular, 2-4 preopercular, 
5-7 infraorbital and 3-4 supraorbital pores, including 
supraorbital pore above opercular spine. Posteriormost 
supraorbital head-pore tubular. 

Tables 1 to 2 summarise meristic and selected other 
morphological key characters used in distinguishing the 
species of the genera described here. 


Key to the genera of the Dinematichthyini and the 
species reviewed herein 

la. Anterior nostril positioned high (less than 1/3 the 
distance from upper lip to aggregate distance to 

anterior margin of eye). 

. Dinematichthys s.l. (revision outstanding) 

lb. Anterior nostril positioned low (1/3.5 to 1/6 the 
distance from upper lip to aggregate distance to 


anterior margin of eye).2 

2a. Termination of maxilla low, not expanded.3 

2b. Termination of maxilla expanded, angular or with 

knob.6 

3a. Opercular spine hidden. 4 

3b. Opercular spine exposed.5 


4a. Single pair of pseudoclaspers with two equally long 

supporters; upper preopercular pore present. 

. Gunterichthys 

4b. Single pair of pseudoclaspers with single supporter; 
upper preopercular pore absent. Dermatopsoides 

5a. Precaudal vertebrae 11-14; dorsal fin rays 64-85; 

penis without hook near tip. Dermatopsis 

5b. Precaudal vertebrae 13-25; dorsal fin rays 86-191; 
penis with hook near tip. Dipulus 

6a. A single pair of (outer) pseudoclaspers.7 

6b. Two or three pairs of pseudoclaspers.13 

7a. Two long supporters in pseudoclaspers. 

. (Didymothallus gen. nov.) 8 

7b. Single supporter in pseudoclasper. 10 

8a. Anterior supporter slightly shorter than posterior 
supporter; dorsal fin rays 78-97; V in D 2.2-2.6; 

otolith length to sulcus length 1.9-2.1. 

. Didymothallus mizolepis 

8b. Both supporters about equally long; dorsal fin rays 
69-77; V in D 1.9-2.1; otolith length to sulcus length 
2.2-2.6.9 

9a. Posterior supporter slender; D/A 23-26; otolith length 

to sulcus length 2.2—2.4; cirri on occiput. 

. Didymothallus criniceps sp. nov. 

9b. Posterior supporter with club-like expanded tip; D/A 
20-22; otolith length to sulcus length 2.6; no cirri on 
occiput. Didymothallus pruvosti sp. nov. 

10a. Precaudal vertebrae 11-12; sulcus of otolith with 

separate colliculi.11 

10b. Precaudal vertebrae 13-15; sulcus of otolith with 
undivided colliculi.12 

1 la. Pseudoclasper simple flap with small hook at middle 

of anterior rim. 

. Lapitaichthys frickei gen. nov. sp. nov. 

lib. Pseudoclasper long and stick-like. 

. Ogilbia mccoskeri 

[note: this is the only species of genus Ogilbia with 
single pseudoclasper, see also 36a] 
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12a. Upper preopercular pore absent; dorsal fin rays 
124-129; anal fin rays 90-94; total vertebrae 56-59; 

D/A 37-42. Brosmolus longicaudus 

12b. Upper preopercular pore present; dorsal fin rays 
93-104; anal fin rays 64-76; total vertebrae 45-47; 
D/A 28-35. Monothrixpolylepis 


13a. 3 pairs of pseudoclaspers.14 

13b. 2 pairs of pseudoclaspers.15 


14a. Inner pseudoclasper separated into an anterior 
and a posterior pseudoclasper, pseudoclaspers not 
joined at base; 6-7 branchiostegal rays; 11 precaudal 
vertebrae; pectoral fin rays 16-21; first and second 
lower preopercular pore joined in a single opening 

. Ogilbichthys 

14b. Second inner pseudoclasper inserted between 
first inner pseudoclasper and outer pseudoclasper; 
pseudoclaspers joined at base; 8-9 branchiostegal 
rays; 13-14 precaudal vertebrae; pectoral fin rays 
22-26; first and second preopercular pores with 


separate openings. 

. Dactylosurculus gomoni gen. nov. sp. nov. 

15a. Upper preopercular pore absent.16 

15b. Upper preopercular pore present.27 

16a. No scales on head; specimens longer than 20 mm 
SL without visible eyes, only minute black dots in 
specimens less than 20 mm SL. Typhliasina 


16b. Scales on cheeks; all specimens with visible eyes.. 

.17 

17a. First and second lower preopercular pores with 

separate openings.18 

17b. First and second lower preopercular pore joined in 
a single opening.21 

18a. Inner pseudoclasper anteriorly connected to outer 
pseudoclasper; sulcus of otolith with undivided 
colliculi.( Beaglichthys ) 19 

18b. Inner pseudoclasper branched, medially connected to 
outer pseudoclasper; sulcus of otolith with separate 

colliculi, cauda short. 

. Zephyrichthys barryi gen. nov. sp. nov. 

19a. Dorsal fin rays 111-113; precaudal vertebrae 14; total 

vertebrae 51-56; D/A 36-37. 

. Beaglichthys macrophthalmus 

19b. Dorsal fin rays 84-98; precaudal vertebrae 12; total 
vertebrae 44-46; D/A 23-29.20 

20a. Dorsal fin rays 84-86; anal fin rays 63-68; V in D 

2.2-2.3; inner pseudoclasper anteriorly inclined with 
lateral appendices, joined to the outer pseudoclasper 
at base; outer pseudoclasper with distal knob on its 
inner face... Beaglichthys bleekeri sp. nov. 

20b. Dorsal fin rays 93-98; anal fin rays 69-78; V in 
D 2.4-2.6; inner pseudoclasper broadly attached 
anteriorly, simple hook shape; outer pseudoclasper 


without knob on inner face. 

. Beaglichthys larsonae sp. nov. 

21a. Inner pseudoclasper concave, anteriorly connected 

to outer pseudoclasper; precaudal vertebrae 11. 

. Diancistrus inanciporus 

[note: only species of genus Diancistrus without 
upper preopercular pore, see also 30b] 

21b. Inner pseudoclasper claw-like; precaudal vertebrae 
12-13. (Ungusurculus gen. nov.) 22 

22a. Dorsal fin rays 70-77; D/A 20-23; otolith with spiny 
postdorsal angle... Ungusurculus riauensis sp. nov. 

22b. Dorsal fin rays 76-87; D/A 22-27; otolith without 
spiny postdorsal angle.23 

23a. Supporter of outer pseudoclasper without anterior 
hook; inner pseudoclasper with inwardly directed 
spines.24 

23b. Supporter of outer pseudoclasper with anterior hook; 
inner pseudoclasper claw-like, bifurcate.25 

24a. Inner pseudoclasper large, with strong spines; otolith 
length to otolith height 2.0-2.1; otolith length to 

sulcus length 2.0-2.1... 

. Ungusurculus philippinensis sp. nov. 

24b. Inner pseudoclasper half the size of outer 
pseudoclasper, with week spines; otolith length to 
otolith height 1.8-2.0; otolith length to sulcus length 

2.2- 2.4. Ungusurculus williamsi sp. nov. 

25a. Total vertebrae 41; otolith length to otolith height 
1.8. Ungusurculus collettei sp. nov. 

25b. Total vertebrae 42-44; otolith length to otolith height 

2.3- 2.4 (not known for Ungusurculus komodoensis 

sp. nov.).26 

26a. Total vertebrae 44; head with cirri; no knob on inner 
face of outer pseudoclasper fitting into opening of 

claw-like tip of inner pseudoclasper. 

. Ungusurculus komodoensis sp. nov. 

26b. Total vertebrae 42-43; head without cirri; knob on 
inner face of outer pseudoclasper fitting into opening 

of claw-like tip of inner pseudoclasper. 

. Ungusurculus sundaensis sp. nov. 

27a. Single lower preopercular pore .28 

27b. Three lower preopercular pores, but first and second 
pore open into single opening.29 

28a. Inner pseudoclasper about as large as outer 
pseudoclasper and separate. Pseudogilbia 

28b. Inner pseudoclasper half the size of outer 
pseudoclasper and anteriorly connected to U-shaped 
structure. Paradiancistrus 

29a. Inner pseudoclasper anteriorly joined to outer 
pseudoclasper.30 

29b. Inner and outer pseudoclaspers free.31 
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30a. Body slender (head height < 15% SL, depth at anal 

< 16% SL); precaudal vertebrae predominantly 12 
(rarely 11); maxilla rounded posterior-ventrally with 
weak knob in front of rear corner; body scales small, 

< 1.2% SL. Brotulinella 

30b. Body robust, moderately slender to deep, head height 

> 15% SL (except for Diancistrus jeffjohnsoni), 
body depth at anal > 16% SL (except for Diancistrus 
longifilis ); precaudal vertebrae 11 (except 12 in 
Diancistrus jeffjohnsoni)., maxilla with angular 
postero-ventral widening close to its termination; 
body scales (1.2) 1.3-2.2% SL. Diancistrus 

31a. Inner pseudoclasper hidden in pocket of isthmus 

when in resting position; penis hooked. 

. (Mascarenichthys gen. nov.) 32 

31b. Inner pseudoclasper open; penis bent, but not 
hooked.33 

32a. Eye size 1.5-2.7 % SL; pectoral fin rays 16-18; outer 

pseudoclasper longer than inner pseudoclasper. 

. Mascarenichthys heemstrai sp. nov. 

32b. Eye size 0.8-1.2 % SL; pectoral fin rays 19; outer 
pseudoclasper shorter than inner pseudoclasper.... 
. Mascarenichthys microphthalmus sp. nov. 

33a. Inner pseudoclasper sucker-disk-like; supporter of 
outer pseudoclasper distally expanded and usually 
with anterior hook. (Eusurculus gen. nov.) 34 

33b. Inner pseudoclasper simple flap or diversified, but not 
sucker-disk-like; supporter of outer pseudoclasper 
not expanded and without anterior hook.36 

34a. Position of anterior nostril at distance of 1/3.5—1/4 
to aggregate distance to anterior margin of eye; 
precaudal vertebrae 13-14 (rarely 12); inner 
pseudoclasper stalked with folded sucker-disk tip; 

otolith length to height 2.2-2.4. 

. Eusurculus pistilium sp. nov. 

34b. Position of anterior nostril at distance of 1/4-1/5 
to aggregate distance to anterior margin of eye; 
precaudal vertebrae 11-12; inner pseudoclasper 
stalked with simple or miniature sucker-disk tip; 
otolith length to height 2.0-2.1 (not known for E. 
andamanensis) .35 

35a. Inner pseudoclasper with simple sucker-disk tip.... 
. Eusurculus andamanensis sp. nov. 

35b. Inner pseudoclasper with miniature sucker-disk tip 

with two small hooks. 

. Eusurculus pristinus sp. nov. 

36a. Sulcus of otolith with separated colliculi. 

. Ogilbia 

36b. Sulcus of otolith with undivided colliculi. 

. Majungaichthys simplex gen. nov. sp. nov. 


Beaglichthys Machida, 1993 
(Tables 1-5) 

Beaglichthys Machida, 1993: 284 (type species 
Beaglichthys macrophthalmus Machida, 1993, by 
monotypy); Neilsen and Cohen in Nielsen et al. 1999: 
117, 125. 

Diagnosis. Genus of Dinematichthyini with following 
combination of characters: anterior nostril placed 
low on snout; male copulatory organ with two pairs 
of pseudoclaspers, the outer large, twice as large as 
inner, both joined anteriorly; relatively large (> 50 mm 
SL in mature males); precaudal vertebrae 12-14, total 
vertebrae 44-56, V in D 2.2-2.7; caudal fin rays 12-16; 
branchiostegal rays 6-8; pseudobranchial filaments 
0-3; head with scale patch only on cheek, no scales on 
operculum; no upper preopercular pore; first and second 
lower preopercular pore with separate openings; otolith 
elongate (otolith length to height 2.2-2.3), its sulcus 
straight, large (otolith length to sulcus length 1.7-2.2), 
colliculi fused; maxilla expanded postero-ventrally; 
anterior anal fin ptcrygiophore long. 

Remarks. Beaglichthys was originally described by 
Machida (1993) as a monospecific genus and defined by 
the following combination of characters: anal fin origin 
at midpoint of body; cheek scaly; eye diameter longer 
than snout length; opercular spine strong; developed 
rakers on first gill arch 3; branchiostegal rays 8; caudal 
fin rays 12; precaudal vertebrae 14. Of these, the anal 
fin origin, scaly cheek, opercular spine and three gill 
rakers on first arch arc all widespread characters found 
in the Dinematichthyini and not of particular diagnostic 
value. The 12 caudal fin rays arc the lowest number now 
observed within the genus, which ranges from 12-16 
(12-14 within the type species B. macrophthalmus). The 
large eye diameter is now considered to be diagnostic for 
the species B. macrophthalmus but not for the genus. The 
number of branchiostegal rays varies from 6 to 8. The 
number of precaudal vertebrae is 12 in the two new species 
and 14 in B. macrophthalmus. This character, along with 
the dependant number of total vertebrae (44-46 vs 51-56 
in B. macrophthalmus) and the predorsal length in % of 
SL (28.9-35.2 vs 25.7-26.8 in B. macrophthalmus) could 
be used to separate the two new species B. bleekeri 
sp. nov. and B. larsonae sp. nov. - from the type species 
B. macrophthalmus in another genus. For the purpose of 
this review we have refrained from such a solution until 
the nature and distinction of the two established genera 
Beaglichthys Machida, 1993 and Brosmolus Machida, 
1993 (see below), can be investigated on a broader base 
of specimens than currently available. 

Comparison. Beaglichthys appears to be related 
most closely to Brosmolus Machida, 1993, from which 
it differs in being less slender with lower numbers of 
dorsal and anal fin rays (84-113 and 63-83 vs 124-129 
and 90-94 respectively). The other main difference is the 
presence of two pairs of pseudoclaspers in Beaglichthys 
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Table 1 . Comparison matrices of selected characters used for distinguishing dinematichthyine genera: A, summarises selected morphological 
and meristic characters; B, summarises pseudoclasper and otolith characters. Roman numbers in the second column indicate parts of the 
review of the Dinematichthyini for America (two parts) and the Indo-west Pacific (four parts, part IV outstanding). 
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vs one pair in Brosmolus. In the case of Brosmolus, 
however, only minute pseudoclaspers are known from 
the single male holotype, which appears to be pre-adult 
(see below). Without this difference in pseudoclaspers, we 
would suggest synonymising both genera, in which case 
Brosmolus would gain priority. 

Beagliclithys shares the combination of two pairs of 
pseudoclaspers and the lack of an upper preopercular 
pore with Ungusurculus gen. nov., Zephyrichthys gen. 
nov., some species of Dinematichthys Bleeker, 1855, 
and Diancistrus manciporus Schwarzhans, Moller and 
Nielsen, 2005, in the Indo-west Pacific and some species 
of Ogilbichthys Moller, Schwarzhans and Nielsen, 2004 
(although with two inner pseudoclaspers) and Typhliasina 
Whitley, 1951, of the American Dinematichthyini. 
Ungusurculus gen. nov. differs from Beagliclithys in the 
claw-like development of the free inner pseudoclaspers, 
where the inner pseudoclasper is anteriorly positioned 
and joined to the outer pseudoclasper. A similar anteriorly 
joined inner pseudoclasper is seen in Zephyrichthys gen. 
nov. and Diancistrus Ogilby, 1899. Zephyrichthys gen. nov. 
has a bifurcate branched inner pseudoclasper (vs single 
unbranched in Beagliclithys ) and otoliths with separated 
colliculi (vs fused in Beagliclithys). Beagliclithys is 
distinguished from the single Diancistrus species without 
upper preopercular pore (D. manciporus) by having 
12-14 precaudal vertebrae (vs 11). It is distinguished from 
species of Dinematichthys without an upper preopercular 
pore by the low position of the anterior nostril (vs high), 
the anteriorly joined inner pseudoclasper (vs free), the 
higher number of precaudal vertebrae (12-14 vs 11) and 
the fused colliculi on the otolith (vs separated). The two 
New World genera Ogilbichthys and Typhliasina have 
11 precaudal vertebrae (vs 12-14 in Beagliclithys) and 
free inner pseudoclaspers (two inner pseudoclaspers in 
the case of Ogilbichthys) (vs anteriorly joined to outer 
pseudoclasper in Beagliclithys). 

Beagliclithys, Brosmolus, Dactylosurculus gen. nov. 
and Zephyrichthys gen. nov. are unique amongst the 
dinematichthyine genera of this part of the review in 
exhibiting separate openings of the first and the second 
lower preopercular pores, a character otherwise only found 
in the genera Dermatopsoides Smith, 1947, and Dipulus 
Waite, 1905, which however differ in many other significant 
characters (see Moller and Schwarzhans 2006). 

Distribution. Beagliclithys was originally described as 
a monospecific genus based on a single female specimen 
from northern Australia (Beagle Gulf) described by 
Machida (1993) as B. macrophthalmus. With the two 
new species described here - B. bleekeri sp. nov. and B. 
larsonae sp. nov. - the range of the distribution of the 
genus now extends from Java in Indonesia and along the 
northern Australian shores to Daru, southern New Guinea, 
Gulf of Papua (Fig. 1). 


Beagliclithys bleekeri sp. nov. 

(Figs 1-3; Tables 2-3) 

Material examined. (4 specimens, 49-72 mm SL). 
HOLOTYPE - SMNS 10671, male, 72 mm SL, Java (no 
further detail given), Indonesia; specimen donated by 
P. Bleeker in Jan. 1860. PARATYPES - USNM 374173, 
female, 62 mm SL, 12°05’S, 131°06’E, East Vernon 
Island, Northern Territory, Australia, tide pools, coll. B. 
B. Collette, 31 May 1979; WAM P. 31250-046, female, 66 
mm SL, 15°17’S, 124°10’E, Kimberley, Western Australia, 
depth 0.5 m, coll. S. M. Morrison, 2 Dec. 1996; WAM 
P.31832-003, female, 49 mm SL, 20°37’S, 116°33’E, 
Enderby Island, Dampier Archipelago, Australia, coll. .1. 
B. Hutchins, 9 Aug. 2000. 

Diagnosis. Vertebrae 12+32-33=44-45, dorsal fin rays 
84-86, anal fin rays 63-68, pectoral fin rays 21-22, caudal 
fin rays 14-15, V in D 2.2—2.3; pseudobranchial filaments 
0-1; eyes small (1.8-2.4 % SL); outer pseudoclasper broad- 
based with pointed tip and distal knob on inner side; inner 
pseudoclasper nearly as large as outer pseudoclasper, 
anteriorly connected to it, forwardly inclined with broad 
fleshy appendices; cheek with 5-6 rows of scales on upper 
part and 2-3 rows on lower part; otolith with centrally 
positioned undivided sulcus, otolith length to otolith height 
= 2.3, otolith length to sulcus length = 2.2. 

Description (Figs 2, 3).The principal meristic and 
morphometric characters are shown in Table 3. Body 
slender, but with massive head. Mature at about 50 mm 
SL. Head with scale patch on cheek containing 5 to 6 
vertical rows of scales on upper part and 2-3 vertical 
rows on lower part. Horizontal diameter of scales on 
body about 1.3 % SL, in 24 horizontal rows. Maxillary 
ending far behind eye, dorsal margin of maxillary 
covered by upper lip dermal lobe, posterior end 
expanded, with small knob. Anterior nostril positioned 
low, 1/5 distance from upper lip to aggregate distance 
to anterior margin of eye. Posterior nostril moderate in 
size, about half the size of eye. Opercular spine with 
free tip, thin and sharply pointed. Anterior gill arch with 
15-18 (18) rakers, 3-4 (3) elongate. In holotype, row 
of elongate rakers interrupted by one small plate-like 
raker (not seen in paratypes). Pseudobranchial filaments 
single or absent (1). 

Head sensory pores (Fig. 3A). Supraorbital pores 2 
to 3: first pore in front of second anterior infraorbital 
pore, second pore indistinct above and behind eye, third 
pore tubular, at upper termination of gill opening above 
opercular spine. Infraorbital pores 6 (3 anterior and 3 
posterior): first anterior pore behind anterior nostril, 
second and third anterior pores covered by dermal flap of 
upper lip, three posterior pores on rear part of upper lip, 
less than 1/3 the size of three anterior pores. Mandibular 
pores 6 (3 anterior and 3 posterior): first anterior pore large 
and tubular, with single cirrus anteriorly, second anterior 
pore positioned in lateral skin fold, small, third anterior 
pore at anterior termination of jugular isthmus, three 
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O Beaglichthys bleekeri © Beaglichthys larsonae © Beaglichthys macrophthalmus O Brosmolus longicaudus 

Fig. 1. Sample sites of Beaglichthys bleekeri sp. nov., B. larsonae sp. nov., B. macrophthalmus and Brosmolus longicaudus. 
One symbol may represent several samples. 


posterior pores on rear part of lower jaw. Preopercular 
pores: 3 lower, first and second with separate opening; 
third non-tubular; no upper preopercular pores. [This 
description of the position of head sensory pores is used 
as reference for all subsequent descriptions.] 

Dentition (of holotype). Premaxilla with six outer 
rows of granular teeth and two inner rows of larger teeth 
anteriorly. Anteriormost teeth in inner row up to 2/3 


diameter of pupil. Vomer horseshoe-shaped, with four 
outer rows of small teeth and one inner row of large teeth 
up to 1/2 diameter of pupil. Palatine with three outlier rows 
of small teeth and one inner row of large teeth up to 1/2 
diameter of pupil. Dentary with four outer rows of granular 
teeth and one inner row of larger teeth anteriorly, merging 
into one row of larger teeth posteriorly, up to about size 
of pupil diameter. 




Fig. 2. Beaglichthys bleekeri sp. nov. A, fresh dead, WAM P.31832-003, female, 49 mm SL; B, SMNS 10671, holotype, male, 72 mm SL. 
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Otolith (Fig. 3 B, C). Elongate in shape, length to height 
2.3 (50-66 mm SL) and moderately thin (otolith height 
to otolith thickness about 2.5). Anterior and posterior 
tips moderately pointed. Dorsal rim gently curved, with 
indistinct pre- and postdorsal angles; ventral rim likewise 
gently curved. Inner face moderately convex, outer face 
flat to slightly convex, both smooth. Otolith length to 
sulcus length 2.2. Sulcus centrally positioned, with fused 
colliculi, not inclined to otolith. Ventral furrow indistinct, 
close to ventral rim of otolith. 

Axial skeleton. Neural spine of vertebra 4 inclined 
and 5-8 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11. First anal 
fin pterygophore elongate, but not reaching tip of last 
precaudal parapophysis. 

Male copulatory organ (Fig. 3 D, E). Two pairs of 
large pseudoclaspers, outer pair only about 50% larger 
than inner; outer pseudoclasper with broad base and 
pointed tip and distinct knob at inner face near tip; inner 
pseudoclasper strongly forwardly inclined, joined to outer 
pseudoclasper at base, with single strong supporter in 
middle and large fleshy appendices on either side. Penis 
curved, shorter than outer pseudoclaspers. 


Colour. Beaglichthys hleekeri is known from a 
photograph of a freshly caught specimen (WAM P.31832- 
003, Fig. 2A), which shows a milky yellowish, partly 
translucent fish, with slightly darker dorsum and yellow 
vertical fin bases. The rear of the body is red-orange in a 
narrow strip above the vertebral column. Preserved colour 
medium brown. 

Remarks. The holotype was originally part of the 
Bleeker collection, who also described the first ever 
dinematichthyine in 1855 from a single specimen ot 
Dinematichthys iluocoeteoicles from Batu Island (now 
Kepulauan Batu, Sumatera Barat Province), off western 
Sumatra, Indonesia. Bleeker’s holotype has been lost 
(see extensive discussion in Cohen and Nielsen (1978)). 
The re-definition of the genus Dinematichthys and the 
species D. iluocoeteoides arc therefore still pending and 
will be included in the next part of this world-wide review 
of the Dinematichthyini. Cohen and Nielsen (1978) also 
discuss the nature of a specimen from Bleeker’s original 
collection (and assigned by Gunther (1862)) kept in London 
(BMNH 1868.2.28.65) but they concluded that it could not 
be the original type (though it was later referred to as the 
holotype by Eschmeyer (1998) (also Online Catalog ot 



Fig. 3. Beaglichthys hleekeri sp. nov. A, lateral view of head, WAM R31832-003, female, 49 mm SL; B, median view of right otolith, 
WAM R31250-046, female, 66 mm SL; C, ventral view of right otolith, WAM R31250-046, female, 66 mm SL; D, inclined lateral view 
of male copulatory organ, holotype (note right outer pseudoclasper detached anteriorly through rupture of ligament); E, view of left 
pseudoclasper from inside, holotype. 
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Tabic 2. Comparison of selected mcristic and morphometric characters of the species of the genera treated in Part III of the study: 
A, frequency distribution of dorsal fin rays counts; B, frequency distribution of anal fin rays counts; C, frequency distributions of 
caudal fin rays counts, prccaudal vertebrae and total vertebrae counts; D, Frequency distribution of D/A, V/A and D in V; E, frequency 
distribution of selected morphometric characters. 
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Frequency distribution of anal fin rays counts 
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Head length in 
% SL 

Head height in 
% SL 

Eye size in % SL 

Predorsal length 
% SL “ 

n 

Body depth at 
origin of anal fin 
in % SL 

Base ventral fin - anal fin 
origin in % SL 



•cf 

OS 

VD 

04 

Tf 

Os 

CO 


rd 

Os 

of 

of 

sd 

-n 

"-7 

O' 

-3- 

OS 

>0 


OS 

r~~-‘ 

Os 

Os 

Os 

OS 

rd 

p 

sd 


Os 

rd 

Os 

ud 

O' 

O'* 

O' 

o< 

Os 

of 

O' 

sc 

Os 

cd 

O' 

0 

Os 

oi 

OS 

rd 

os 

td 


rd 

04 

A 

p 

rd 

04 

to 

04 

p 

so 

Ol 

to 

04 

oi 

A 

© 

04 

to 

co 

o 

•d 

Oj 

•o 

> 1.5 

tn 

oi 

© 

04' 

04 

tn 

04 

co 

p 

rd 

sc 

04 

A 

0 

sc 

04 

p 

06 

04 

0 

0 

CO 

p 

oi 

co 

p 

of 

CO 

04 

A 

O 

oi 

© 

of 

0 

sc 

p 

00 

O 

rd 

04 

O 

td 

04 

0 

rv 

04 

0 

O'" 

04 

p 

CO 

O 

oi 

co 

p 

of 

co 

Beaglichthys bleekeri 



X 

X 

X 


X 

X 

X 



X 

X 





X 

X 

X 

X 



X 

X 





X 

X 



B. larsonae 



X 

X 

X 




X 

X 


X 

X 







X 

X 



X 

X 

X 



X 

X 

X 

X 

X 

B. macrophthalmus 

X 

X 





X 







X 

X 

X 

X 






X 

X 





X 

X 

X 



Brosmolus longicaudus 

X 

X 




X 

X 






X 



X 

X 





X 





X 







Dactylosurculus gomoni 

X 

X 

X 

X 




X 

X 



X 

X 

X 



X 

X 

X 




X 

X 





X 

X 




Didymothallus criniceps 


X 

X 

X 

X 



X 

X 



X 

X 

X 





X 

X 

X 


X 

X 

X 





X 

X 

X 

X 

D. mizolepis 

X 

X 

X 

X 




X 

X 



X 

X 





X 

X 

X 



X 

X 

X 





X 

X 

X 

X 

D. pruvosti 



X 

X 




X 

X 



X 

X 






X 

X 


X 

X 

X 




X 

X 




X 

Eusurculus andamanensis 



X 

X 

X 



X 

X 




X 

X 





X 

X 



X 

X 





X 

X 

X 

X 


E. pistillum 


X 

X 





X 

X 




X 

X 




X 

X 




X 

X 

X 




X 

X 

X 

X 

X 

E. prist inns 


X 

X 

X 

X 


X 

X 

X 



X 

X 

X 





X 

X 



X 

X 

X 



X 

X 

X 

X 



Lapitaichthys frickei 

X 

X 

X 

X 

X 


X 

X 

X 




X 

X 

X 


X 

X 


(X) 


(x) 


X 

X 




X 

X 

X 

X 


Majungaichthys simplex 


X 

X 

X 




X 

X 




X 

X 





X 

X 




X 

X 



X 

X 

X 




Mascarenichthys lieemstrai 


X 

X 

X 



X 

X 

X 



X 

X 

X 




X 

X 

X 

X 


X 

X 

X 

X 



X 

X 

X 

X 


M. microphthalmus 



X 



X 

X 




X 








X 




X 







X 




M. sp. 



X 





X 

X 



X 

X 







X 




X 

X 





X 




Monothrix polylepis 


X 

X 

X 



X 

X 





X 

X 

X 


X 

X 

X 



X 

X 

X 



(x) 


X 

X 

X 



Ungusurculus collettei 



X 

X 





X 




X 






X 

X 


(X) 



X 







X 


U. komodoensis 



X 






X 





X 






X 



X 








X 



U. philippinensis 



X 

X 




X 

X 

X 



X 

X 





X 

X 



X 

X 

X 





X 

X 

X 

X 

U. riauensis 



X 

X 




X 

X 




X 

X 




X 

X 

X 

X 



X 

X 

X 




X 

X 

X 

X 

U. sundaensis 


X 

X 





X 





X 





X 

X 





X 







X 



U. williamsi 



X 

X 

X 



X 

X 



X 

X 






X 

X 

X 


X 

X 




X 

X 

X 

X 



Zephyrichthys barryi 


X 

X 

X 




X 

X 




X 

X 





X 

X 



X 

X 




X 

X 

X 

X 

X 


Paradiancistrus lombokensis 


X 

X 




X 

X 





X 

X 





X 





X 

X 




X 


X 




Fishes, version 19 June 2007, http://www.calacademy.org/ 
research/ichthyology/catalog/fishcatmain.asp)). It is a male 
specimen and although dried and shrivelled may serve 
as neotype in our forthcoming review since it resembles 
Bleeker’s description in all important aspects. 

Another specimen, assigned as D. iluocoeteoides from 
Bleeker’s original collection, has been brought to our 
attention by R. Fricke from the SMNS collection caught 
off Java (SMNS 10671), representing a male of a different 
species, selected here as holotype for B. bleekeri. 

Bleeker mentioned in his description of D. iluocoeteoides 
that the nostrils were close to the eye and that head scales 
were present on nape, preopercle and opercle. These 
characters are shared by the BMNH specimens, but not 
by SMNS 10671. 

Comparison. Beaglichthys bleekeri differs from 
B. larsonae sp. nov. in the lower number of dorsal and 
anal fin rays (84-86 and 63-68 vs 93-98 and 69-78), the 
lower index V in D (2.2-2.3 vs 2.4-2.6), the anteriorly 
inclined inner pseudoclasper with lateral appendices and 
joined to the outer pseudoclasper at its base (vs broadly 
anteriorly attached inner pseudoclasper with simple 
hook shape), the triangular shaped outer pseudoclasper 
with the distal knob at its inner face (vs wing shaped) 
and the sulcus placed symmetrically on the inner 


face of the otolith (vs posteriorly expanded). From B. 
macrophthalmus it differs in the lower vertebrae count 
(12+32-33 vs 14+37-42), the lower dorsal and anal fin 
ray counts (84-86 and 63-68 vs 111-113 and 83), the 
morphology of the pseudoclaspers (similar to difference 
with B. larsonae sp. nov.) and the short sulcus (otolith 
length to sulcus length 2.2 vs 1.7). 

Distribution. Off Java (further details unknown) 
and along the north-western coast of Australia from the 
Dampier Archipelago to the Vernon Islands north-east of 
Darwin (Fig. I). 

Etymology. Named in memory of Pieter Bleeker, the 
outstanding ichthyologist of the Indo-west Pacific during 
the early years, who also collected the holotype of this 
species. 

Beaglichthys larsonae sp. nov. 

(Figs 1, 4, 5; Tables 2, 4) 

Material examined. (7 specimens, 56-76 mm SL). 
HOLOTYPE-USNM 327954. male, 60 mm SL, 12°29’S, 
130°53’E, Darwin Harbour, Northern Territory, Australia, 
coll. P. C. Heemstra, H. K. Larson and R. S. Williams, 
18-19 Feb. 1988. PARATYPES-AMS 1.24676-050,1 male, 
56 mm SL, 2 females, 61-76 mm SL, 12°29’S, 130°53’E, 
Darwin Harbour, Northern Territory, Australia, depth 0-1 
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Table 3. Meristic and morphometric characters of Beaglichthys 
bleekeri sp. nov. 



Holotype 

SMNS 

10671 

Holotype + 

3 paratypes 

Mean (range) 

n 

Standard length in mm 

Meristic characters 

72 

61.5 (49-72) 

4 

Dorsal fin rays 

84 

85.0 (84-86) 

4 

Caudal finrays 

14 

14.7 (14-15) 

4 

Anal fin rays 

63 

65.5 (63-68) 

4 

Pectoral fin rays 

21 

21.3 (21-22) 

4 

Precaudal vertebrae 

12 

12 

4 

Caudal vertebrae 

32 

32.5 (32-33) 

4 

Total vertebrae 

44 

44.5 (44-45) 

4 

Rakers on anterior gill arch 

18 

16.5(15-18) 

4 

Pseudobranchial filaments 

1 

0.5 (0-1) 

4 

D/V 

6 

6.5 (6-7) 

4 

D/A 

25 

24.8 (23-27) 

4 

V/A 15 

Morphometric characters in % of SL 

15.5(15-17) 

4 

Head length 

24.4 

26.8 (24.4-28.7) 

3 

Head width 

10.3 

12.3(10.3-14.1) 

4 

Head height 

12.9 

15.3 (12.9-16.5) 

4 

Snout length 

4.4 

5.2 (4.4-6.3) 

4 

Upper jaw length 

12.1 

13.0(12.1-14.1) 

4 

Diameter of pigmented eye 

1.8 

2.0 (1.8-2.4) 

4 

Diameter of pupil 

1.1 

1.3(1.1-1.6) 

4 

Interorbital width 

6.2 

6.3 (5. 8 - 6 . 8 ) 

4 

Posterior maxilla height 

4.3 

4.0 (3.4-4.3) 

4 

Postorbital length 

16.9 

19.9(16.9-21.4) 

4 

Preanal length 

46.6 

48.8 (46.6-50.3) 

4 

Predorsal length 

28.9 

32.6 (28.9-35.2) 

4 

Body depth at origin of anal fin 

13.9 

15.4(13.9-17.5) 

4 

Pectoral fin length 

11.5 

13.4(11.5-15.0) 

4 

Pectoral fin base height 

5.4 

5.5 (5.2-5.9) 

4 

Ventral fin length 

17.8 

17.7(14.4-19.8) 

4 

Base ventral fin - anal fin origin 

29.8 

30.7 (29.8-32.0) 

4 


m, coll. D. Hoese and party, 29 August 1984; RUSI 35938, 
female, 70 mm SL, Darwin Harbour, Northern Territory, 
Australia, coll. P. C. Heemstra, 18 Feb 1988; USNM 374172, 
female, 66 mm SL, Groote Eylandt, Gulf of Carpentaria, 
Northern Territory, Australia, depth 0-1 m, coll. R. Miller 
25 April 1948; ZMUC P771618, 1 female, 69 mm SL, 
same data as AMS 1.24676-050. 


Table 4. Meristic and morphometric characters of Beaglichthys 
larsonae sp. nov. 



Holotype 

USNM- 

327954 

Holotype + 

6 paratypes 

Mean (range) 

n 

Standard length in mm 

60 

65.3 (56-76) 

7 

Meristic characters 

Dorsal fin rays 

94 

95.0 (93-98) 

7 

Caudal finrays 

14 

14.7(14-16) 

6 

Anal fin rays 

71 

71.3 (69-78) 

7 

Pectoral fin rays 

24 

23.0 (22-24) 

7 

Precaudal vertebrae 

12 

12 

6 

Caudal vertebrae 

33 

32.7 (32-34) 

7 

Total vertebrae 

45 

44.7 (44-46) 

7 

Rakers on anterior gill arch 

16 

15.7(14-17) 

7 

Pseudobranchial filaments 

1 

0.7 (0-1) 

7 

D/V 

6 

6.3 (6-7) 

7 

D/A 

28 

27.0 (25-29) 

7 

V/A 

15 

14.9(14-15) 

7 

Morphometric characters in % of SL 

Head length 26.2 

26.4 (25.6-27.8) 

7 

Head width 

11.9 

13.6(11.9-15.0) 

7 

Head height 

15.1 

16.1 (15.0-17.1) 

7 

Snout length 

5.5 

5.5 (3.9-6.7) 

7 

Upper jaw length 

12.7 


7 

Diameter of pigmented eye 

2.2 

2 . 0 ( 1 . 8 - 2 . 2 ) 

7 

Diameter of pupil 

1.2 

1.3 (1.0-1.5) 

7 

Interorbital width 

6.1 

6.5 (5.9-7.1) 

7 

Posterior maxilla height 

4.0 

4.0 (3.7-4.3) 

7 

Postorbital length 

19.0 

19.4(18.2-20.7) 

7 

Preanal length 

47.0 

49.0(47.0-51.8) 

7 

Predorsal length 

32.2 

33.5 (32.1-34.5) 

7 

Body depth at origin of anal fin 

15.5 

17.5 (15.5-19.3) 

7 

Pectoral fin length 

14.7 

14.5(12.3-15.2) 

7 

Pectoral fin base height 

5.1 

5.4 (4.9-6.1) 

7 

Ventral fin length 

19.1 

18.1 (15.3-21.6) 

5 

Base ventral fin - anal fin origin 

29.5 

31.7 (28.6-34.9) 

7 


Diagnosis. Vertebrae 12+32-34=44-46, dorsal fin rays 
93-98, anal fin rays 69-78, pectoral fin rays 22-24, caudal 
fin rays 14-16, V in D 2.4—2.6; pseudobranchial filaments 
0-1; eyes small (1.8-2.2 % SL); outer pseudoclasper wing¬ 
shaped with backwardly directed tip; inner pseudoclasper 
nearly as large as outer pseudoclasper, broadly connected 
to it anteriorly, similarly wing-shaped; cheeks with 5-7 



Fig. 4. Beaglichthys larsonae sp. nov., USNM 327954, holotype, 60 mm SL. 
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rows of scales on upper part and 1-2 rows on lower part; 
otolith with undivided sulcus, its centre anteriorly of the 
centre of the otolith, otolith length to otolith height = 2.2, 
otolith length to sulcus length = 2.1. 

Description (Figs 4, 5).The principal meristic and 
morphometric characters are shown in Table 4. Body and 
head slender, snout pointed. Mature at about 50 mm SL. 
Head with scale patch on cheek containing 5-7 (7) vertical 
rows of scales on the upper part and 1-2 vertical rows on 
the lower part. Horizontal diameter of scales on body about 
1.5 % SL, in 22 horizontal rows. Maxillary ending far 
behind eyes, dorsal margin of maxillary covered by upper 
lip dermal lobe, posterior end expanded, angular. Anterior 
nostril positioned low, 1/5 the distance from upper lip to 
aggregate distance to anterior margin of eye. Posterior 
nostril small, about 1/5 the size of eye. Opercular spine 
with free tip, pointed. Anterior gill arch with 14-17 (16) 
rakers, thereof 3-4 (3) elongate rakers. Pseudobranchial 
filaments single or absent (1). 

Head sensory pores (Fig. 5A). Supraorbital pores 2 
to 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about half the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior). 


Preopercular pores: 3 lower, first and second with separate 
opening; third non-tubular; no upper preopercular pores. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with up to four 
outer rows of granular teeth and one inner row of larger 
teeth. Anteriormost teeth in inner row up to 1/2 diameter 
of pupil. Vomer horseshoe-shaped, with two rows of 
equally sized teeth up to 1/4 diameter of pupil. Palatine 
with a single row of 12 teeth up to 1/4 diameter of pupil. 
Dentary with three outer rows of granular teeth and one 
inner row of larger teeth anteriorly, merging into one row 
of larger teeth posteriorly, up to about size of 2/3 of pupil 
diameter. 

Otolith (Fig. 5E). Elongate in shape, length to height 2.2 
(79 mm SL) and moderately thin (otolith height to otolith 
thickness about 2.5). Anterior tip moderately pointed, 
posterior rim expanded, rounded. Dorsal rim gently curved, 
convex anteriorly, broadly concave posteriorly; ventral rim 
gently and regularly curved. Inner face moderately convex, 
outer face flat, both smooth. Otolith length to sulcus length 
2.1. Sulcus positioned slightly towards anterior, with fused 



Fig. 5. Beaglichthys larsonae sp. nov. A, lateral view of head, holotype; B, view of left pseudoclasper from inside, AMS 1.24676-050, male, 
56 mm SL; C, view of left pseudoclasper from inside, holotype; D, inclined lateral view of male copulatory organ, holotype; E, median 
view of right otolith, AMS 1.24676-050, male, 56 mm SL. 
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colliculi, not inclined to otolith. Ventral furrow distinct, 
close to ventral rim of otolith. 

Axial skeleton. Neural spine of vertebra 5 inclined 
and 6-8 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11. First anal fin 
pterygophore elongated, reaching tip of last precaudal 
parapophysis. 

Male copulatory organ (Fig. 5B-D). Two pairs of 
large pseudoclaspers and of similar shape, outer pair 
only about 50% larger than inner; outer pseudoclasper 
moderately broadened base, wing-shaped, with tip directed 
backward; inner pseudoclasper similarly wing-shaped 
with backward directed tip, anteriorly broadly joined 
to outer pseudoclasper, occasionally with small fleshy 
flap at joined. Penis curved, slightly longer than outer 
pseudoclaspers. 

Colour. Live colour unknown. Preserved colour light 
to medium grey-brown with darker back. 

Comparison. For correlation of Beaglichthys larsonae 
with B. bleekeri see above. From B. macrophthalmus it 
differs in the lower vertebrae count (12+32-34 vs 14+37-42), 
the lower dorsal and anal fin ray counts (93-98 and 69-78 
vs 111-113 and 83), the wing-shaped inner pseudoclaspers 
(vs pad-shaped) and the short sulcus (otolith length to 
sulcus length 2.1 vs 1.7). 

Distribution. Beaglichthys larsonae so far is only 
known from two locations, Darwin Harbour and Groote 
Eylandt, Gulf of Carpentaria, both in the Northern 
Territory of Australia (Fig. 1). 

Ecology. The two locations, from which the species 
has exclusively been obtained so far are both inshore 
environments. 

Etymology. Named in honour of Helen K. Larson, 
Darwin, Australia, and her many contributions to the 
knowledge of the fish fauna of the Northern Territory of 
Australia. 

Beaglichthys macrophthalmus Machida, 1993 

(Figs 1, 6, 7; Tables 2, 5) 

Beaglichthys macrophthalmus Machida, 1993: 285; 
Nielsen etal. 1999: 117. 

Material examined. (3 specimens, 70-96+ mm SL). 
HOLOTYPE - NTM S. 10395-001-1, female, 78 mm SL, 
Shoal Bay, Beagle Gulf, Northern Territory, Australia, 
depth unknown, coll. N. T. Fisheries, 29 June 1973. 

Additional specimens. WAM P.28155-019, male, 
96+ mm SL (damaged tail), 9°05’S, 143°15’E, off Daru 
Island, Gulf of Papua, southern Papua New Guinea; 
WAM P.31096-021, female, 70 mm SL, 13°45’S, 126°48’E, 
Stewart Island north of Kalumburu, Kimberleys, Western 
Australia. 

Diagnosis. Vertebrae 14+37-42=51-56, dorsal fin rays 
111-113, anal fin rays 83, pectoral fin rays 20-22, caudal 
fin rays 12-14, V in D 2.3-2.7; pseudobranchial filaments 
2-3; eyes large (2.7-3.3 % SL); outer pseudoclasper broad 
wing-shaped with short, backward directed tip; inner 


Table 5. Meristic and morphometric characters of Beaglichthys 
macrophthalmus Machida, 1993. 



Holotype 

NTM 

10395- 

001-1 

Holotype + 

2 non-types 

Mean (range) 

n 

Standard length in mm 

80 

70-96+ 

3* 

Meristic characters 

Dorsal fin rays 

111 

112(111-113) 

2 

Caudal finrays 

12 

13 (12-14) 

2 

Anal fin rays 

83 

83 

2 

Pectoral fin rays 

22 

21.3 (20-22) 

3 

Precaudal vertebrae 

14 

14 

3 

Caudal vertebrae 

37 

39.5 (37-42) 

2 

Total vertebrae 

51 

53.5 (51-56) 

2 

Rakers on anterior gill arch 

12 

15.0(12-18) 

3 

Pseudobranchial filaments 

2 

2.3 (2-3) 

3 

D/V 

6 

6 

3 

D/A 

37 

36.3 (36-37) 

3 

V/A 

17 

17 

3 

Morphometric characters in % of SL 
Head length 22.5 

22.8 (22.5-23.2) 

2 

Head width 

13.3 

12.1 (10.9-13.3) 

2 

Head height 

12.9 

13.2(12.9-13.5) 

2 

Snout length 

4.1 

4.4 (4.1-4.7) 

2 

Upper jaw length 

11.2 

11.2 

2 

Diameter of pigmented eye 

3.3 

3.0 (2.7-3.3) 

2 

Diameter of pupil 

2.0 

17(1.5-2.0) 

2 

Interorbital width 

5.2 

4.9 (4.6-5.2) 

2 

Posterior maxilla height 

3.8 

3.5 (3.2-3.8) 

2 

Postorbital length 

15.7 

16.2 (15.7-16.7) 

2 

Preanal length 

49.7 

47.5 (45.3-49.7) 

2 

Predorsal length 

25.7 

26.2 (25.7-26.8) 

2 

Body depth at origin of anal fin 

14.6 

14.0(13.4-14.6) 

2 

Pectoral fin length 

13.3 

13.4(13.3-13.5) 

2 

Pectoral fin base height 

5.0 

4.9 (4.8-5.0) 

2 

Ventral fin length 

16.8 

16.9 (16.8-16.9) 

2 

Base ventral fin - anal fin origin 

31.9 

30.1 (28.3-31.9) 

2 


* One non-type with damaged tail. 

pseudoclasper about half the size of outer pseudoclasper, 
broadly connected anteriorly to outer pseudoclasper with 
expanded pad-shaped tip; cheeks with 10-11 rows of small 
scales on upper part and lacking or up to three rows on 
lower part; otolith with undivided sulcus, its centre anterior 
to centre of otolith, otolith length to otolith height = 2.2- 
2.3, sulcus long, otolith length to sulcus length = 1.7. 

Description (Figs 6, 7).The principal meristic and 
morphometric characters are shown in Table 5. Body and 
head very slender; available specimens 70 to 95 mm SL. 
Head with scale patch on check containing 10-11 vertical 
rows of small scales on upper part and no scales or up 
to three vertical scale rows on lower part. Horizontal 
diameter of scales on body about 0.8 % SL, in 23 horizontal 
rows (in 70 mm SL female). Maxillary ending well behind 
eyes, dorsal margin of maxillary covered by upper lip 
dermal lobe, posterior end expanded, angular. Anterior 
nostril positioned low, 1/5 distance from upper lip to 
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Fig. 6. Beaglichthys macrophthalmus Machida, 1993. A, fresh dead, B, preserved, WAM P.31096-021, female, 70 mm SL. 


aggregate distance to anterior margin of eye. Posterior 
nostril small, about 1/4 size of eye. Opercular spine with 
free tip, strong, pointed. Anterior gill arch with 12-18 (12) 
rakers, thereof 3-5 (3) elongate rakers. Pseudobranchial 
filaments 2-3 (2). 

Head sensory pores (Fig. 7A). Supraorbital pores 2 
to 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about half the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior). 
Preopercular pores: 3 lower, first and second with separate 
opening; third non-tubular; no upper preopercular pores. 
[See description of Beaglichthys hleekeri for position of 
pores.] 

Dentition (of a 70 mm SL female non-type). Premaxilla 
with up to four outer rows of granular teeth and one inner 
row of larger teeth. Anteriormost teeth in inner row up to 
1/3 diameter of pupil. Vomer horseshoe-shaped, with two 
rows of equally sized teeth up to 1/5 diameter of pupil. 
Palatine teeth in two rows, teeth in inner row very small 
- in outer row up to 1/5 diameter of pupil. Dentary with 
four outer rows of granular teeth and one inner row of 
larger teeth anteriorly, merging into one row of larger teeth 
posteriorly, up to about size of 1/2 of pupil diameter. 

Otolith (Fig. 7E). Elongate in shape, length to height 
2.2-2.3 (70-95 mm SL) and moderately thin (otolith height 
to otolith thickness about 2.5). Anterior tip moderately 
pointed, posterior tip slightly expanded. Dorsal rim gently 
curved to nearly flat, convex anteriorly; ventral rim gently 
and evenly curved. Inner face moderately convex, outer 
face flat, both smooth. Sulcus large, otolith length to sulcus 
length 1.7. Sulcus positioned slightly towards anterior, 


with fused colliculi, not or slightly inclined to otolith axis. 
Ventral furrow distinct, close to ventral rim of otolith. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-10 depressed. Parapophyses present from vertebrae 
7 to 14. Pleural ribs on vertebrae 2 to 13. First anal fin 
pterygophore elongated, but not reaching tip of last 
prccaudal parapophysis. 

Male copulatory organ (Fig. 7B-D). Two pairs of 
large pseudoclaspers, outer pair only about 50% larger 
than inner; outer pseudoclasper broad wing-shaped, with 
short backward-directed tip; inner pseudoclasper pad 
shaped with expanded tip, anteriorly broadly joined to 
outer pseudoclasper. Penis straight, slightly longer than 
outer pseudoclaspers. 

Colour. Live colour known from a freshly caught 
specimen (WAM 31096-021, Fig. 6A), which shows a violet 
body colour, lighter ventrally and darker dorsally. The 
vertical fins are bright translucent dark yellow. Preserved 
colour medium brown. 

Comparison. For comparison of Beaglichthys 
macrophthalmus with B. bleekeri and B. larsonae see 
above. From the co-occurring Brosmolus longicaudus it 
differs in the lower dorsal and anal fin ray counts (111-113 
and 83 vs 124-129 and 90-94), the presence of two pairs 
of pseudoclaspers (vs one pair) and the separate opening of 
the first and second lower preopercular pores (vs fused). 

Distribution. Beaglichthys macrophthalmus is known 
from few specimens from locations along the northern 
Australian coast and one location from the southern coast 
of New Guinea (Fig. 1). 
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Fig. 7. Beaglichthys macrophthalmus Machida, 1993. WAM P.28155-019, male, 96+ mm SL. A, lateral view of head; B, view of left 
pseudoclasper from ventral; C, view of left pseudoclasper from inside; D, inclined lateral view of male copulatory organ; E, median 
view of right otolith. 


Brosmolus Machida, 1993 

(Tables 1, 2, 6) 

Brosmolus Machida , 1993: 281 (type species 
B. longicaudus Machida, 1993, by monotypy); Nielsen 
and Cohen in Nielsen et al. 1999: 119. 

Diagnosis. A genus of the Dinematichthyini with the 
following combination of characters: Anterior nostril 
placed low on snout; male copulatory organ with single, 
simple and flap-like, small pair of (outer) pseudoclaspers; 
probably a large species (> 59 mm SL, as indicated from 
a pre-adult male), very slender (body depth at origin 
of anal fin 10.9-11.7 % SL); base ventral fin to anal fin 


origin 23.3-24.3 % SL); precaudal vertebrae 14-15, total 
vertebrae 56-59, dorsal fin rays 124-129, anal fin rays 
90-94, pectoral fin rays 23-24, branchiostegal rays 7, V in 
D 2.4-2.5; head with scale patch on cheek only, no scales 
on operculum; no upper preopercuiar pore; first and second 
lower preopercuiar pore with separate opening; otolith 
elongate (otolith length to height 2.1), its sulcus straight, 
short (otolith length to sulcus length 2.1), colliculi fused; 
maxilla slightly expanded posterio-ventrally; anterior anal 
fin pterygiophore variable in length. 

Remarks. Brosmolus was originally described by 
Machida (1993) as a monospecific genus and defined by 
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the following combination of characters: preanal length 
42 % SL; head and body covered with thin, transparent 
skin; cheek scaly; developed rakers on first gill arch 
4; caudal fin rays 16; precaudal vertebrae 15. As with 
Beaglichthys (see above), these are all widespread 
characters found in the Dinematichthyini and most of 
them are not of particular diagnostic value. The preanal 
length is towards the lower end of variation observed in 
many dinematichthyine genera. The number of precaudal 
vertebrae ranges from 14 to 15, resulting in an overlap 
with Beaglichthys. In fact the respective type species 
of Brosmolus and Beaglichthys are very similar, but 
for the purpose of this review we have refrained from 
synonymising both genera until the nature and distinction 
of the two established genera can be analyzed from a 
broader base of specimens than currently available. 

Comparison. Brosmolus appears to be closely related 
to Beaglichthys Machida, 1993, from which it differs in 
being even more elongate with higher associated numbers 
of dorsal and anal fin rays (> 123 and > 89 vs < 114 
and <84 respectively). The other main difference is the 
presence of only one pair of pseudoclaspers vs two pairs 
in Beaglichthys. In the case of Brosmolus, however, minute 
pseudoclaspers are known from the single male holotype, 
which appears to be pre-adult. Without the difference in 
pseudoclaspers, we would suggest synonymising both 
genera, in which case Brosmolus would gain priority. 

Brosmolus, Beaglichthys, Dactylosurculus gen. nov. 
and Zephyrichthys gen. nov. are unique amongst the 
dinematichthyine genera of this part of the review in 
exhibiting separate openings of the first and the second 
lower preopcrcular pores, a character otherwise only found 
in the genera Dermatopsoides Smith, 1947, and Dipulus 
Waite, 1905, which however differ in many significant 
other characters (see Moller and Sclnvarzhans 2006). 

Distribution. Brosmolus is known from few specimens 
from northern Australia, from the Kimberleys to the Gulf 
of Carpentaria. 

Brosmolus longicaudus Machida, 1993 

(Figs 1, 8, 9; Tables 2, 6) 

Brosmolus longicaudus Machida, 1993: 282; Nielsen 
etal. 1999: 120. 

Material examined. (3 specimens, 37-61 mm SL). 
HOLOTYPE - NTM S. 10623-001, male, 61 mm SL, 
11°50’S, 130°05’E, Camerons Beach, Shoal Bay, Beagle 


Table 6. Meristic and morphometric characters of Brosmolus 


longicaudus Machida, 1993. 



Holotype 

NTM 

10623- 

001 

Holotype + 

2 non-types 

Mean (range) 

n 

Standard length in mm 

Meristic characters 

61 

47.0 (37-61) 

3 

Dorsal fin rays 

129 

126.0(124-129) 

3 

Caudal finrays 

16 

16 

1 

Anal fin rays 

94 

92.0 (90-94) 

3 

Pectoral fin rays 

24 

23.7 (23-24) 

3 

Precaudal vertebrae 

15 

14.7(14-15) 

3 

Caudal vertebrae 

44 

43.0 (42-44) 

3 

Total vertebrae 

59 

57.3 (56-59) 

3 

Rakers on anterior gill arch 

16 

15.7 (15-16) 

3 

Pseudobranchial filaments 

2 

2 

3 

D/V 

6 

6 

3 

D/A 

40 

39.7 (37-42) 

3 

V/A 18 

Morphometric characters in % of SL 

17.3 (16-18) 

3 

Head length 

21.5 

23.4(21.5-24.6) 

3 

Head width 

10.8 

10.3 (9.5-10.8) 

3 

Head height 

11.0 

12.2(11.0-13.6) 

3 

Snout length 

4.4 

4.7 (4.4-4.9) 

3 

Upper jaw length 

10.5 

11.2(10.5-11.9) 

3 

Diameter of pigmented eye 

2.2 

2.3 (2.2-2.5) 

3 

Diameter of pupil 

1.5 

1.3 (1.2-1.5) 

3 

Interorbital width 

4.8 

4.6 (4.3-4.8) 

3 

Posterior maxilla height 

2.5 

2.7 (2.5-2.9) 

3 

Postorbital length 

15.3 

16.0(15.3-17.3) 

3 

Preanal length 

42.2 

41.9(41.2-42.3) 

3 

Predorsal length 

24.4 

25.8 (24.4-27.3) 

3 

Body depth at origin of anal fin 

10.9 

11.4(10.9-11.7) 

3 

Pectoral fin length 

12.9 

13.0(12.4-13.9) 

3 

Pectoral fin base height 

4.1 

4.5 (4.1-4.9) 

3 

Ventral fin length 

- 

18.1 

1 

Base ventral fin - anal fin origin 

24.3 

23.8 (23.3-24.3) 

3 


Gulf, Northern Territory, Australia, depth unknown, coll. 
N. T. Fisheries, 13 March 1974. 

Additional specimens. AMS 1.6905, female, 37 mm 
SL, 17°S, 139°E, off Sweers Island, Gulf of Carpentaria, 
Queensland, Australia; AMS 1.33461-034, female, 43 mm 
SL, 14°09’S, 126°38’E, north of Kalumburu, Kimberleys, 
Western Australia. 

Diagnosis. See generic diagnosis. 

Description (Figs 8, 9).The principal meristic and 
morphometric characters are shown in Table 6. Body 



Fig. 8. Brosmolus longicaudus Machida, 1993. AMS I 33461-034, female, 43 mm SL. 
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Fig. 9. Brosmolus longicaudus Machida, 1993. Holotype, NTM S.10623-001. A, lateral view ofhead; B, ventral view of head; C, view of 
left pseudoclasper from inside; D, inclined lateral view of male copulatory organ, holotype; E, median view of right otolith. 


and head very slender; single male (holotype) of about 
60 mm SL probably pre-adult. Head with scale patch 
on cheek containing seven vertical rows of scales on the 
upper part and three on the lower part (absent in 37 mm 
SL specimen). Horizontal diameter of scales on body 
about 0.9 % SL, in 25 horizontal rows (In a 43 mm SL 
female). Maxillary ending far behind eyes, dorsal margin 
of maxillary covered by upper lip dermal lobe, posterior 
end slightly expanded, angular. Anterior nostril positioned 
low, 1/6 the distance from upper lip to aggregate distance 
to anterior margin of eye. Posterior nostril small, about 
1/5 the size of eye. Opercular spine with free tip, pointed. 
Anterior gill arch with 15-16 (16) rakers, thereof 4 elongate 
rakers. Pseudobranchial filaments 2. 

Head sensory pores (Fig. 9A, B). Supraorbital pores 
2. Infraorbital pores 6 (3 anterior and 3 posterior); three 
posterior pores about half the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior). 
Preopercular pores: 3 lower, first and second with separate 
opening; third non-tubular; no upper preopercular pores. 
[See description of Beaglichthys bleekeri for position of 
pores.] 


Dentition (of a 43 mm SL non-type). Premaxilla with 
up to four outer rows of granular teeth and one inner row 
of larger teeth. Anteriormost teeth in inner row up to 1/3 
diameter of pupil. Vomer horseshoe-shaped, with two 
rows of equally sized teeth up to 1/4 diameter of pupil- 
Palatine teeth in two rows 1/4 diameter of pupil. Dentary 
with four outer rows of granular teeth and one inner row of 
larger teeth anteriorly, merging into one row of larger teeth 
posteriorly, up to about size of 1/2 of pupil diameter. 

Otolith (Fig. 9E). Elongate in shape, length to height 2.1 
(59 mm SL) and moderately thin (otolith height to otolith 
thickness about 2.5). Anterior tip moderately rounded, 
posterior tip broadly expanded. Dorsal rim gently curved 
anteriorly and posteriorly, slightly concave at its middle 
part; ventral rim gently and evenly curved. Inner and 
outer face moderately convex, both smooth. Sulcus short, 
otolith length to sulcus length 2.1. Sulcus positioned at 
centre of inner face, with fused colliculi, slightly inclined 
to otolith axis. Ventral furrow distinct, close to ventral 
rim of otolith. 

Axial skeleton. Neural spine of vertebra 4 inclined and 
5-8 (9) depressed. Parapophyses present from vertebrae 


48 
























Dinematichthyine fishes of the Indo-west Pacific III 


7 to 15. Pleural ribs on vertebrae 2 to 14. First anal fin 
pterygophore usually not very elongated and not reaching 
tip of last precaudal parapophysis. 

Male copulatory organ (Fig. 9C, D). Single pair of 
small, triangular, fiap-like (outer) pseudoclaspers. Penis 
curved, slightly longer than pseudoclaspers. The copulatory 
organ of the single known male gives the impression of 
being pre-adult by its small size and fragility. 

Colour. Live colour unknown. Preserved colour 
medium greenish brown to brown. 

Comparison. See comparison between Brosmolus 
and other genera. 

Distribution. See to genus Brosmolus (Fig. 1). 

Dactylosurculus gen. nov. 

(Tables 1, 2, 7) 

Ogilbya (non Jordan and Evermann in Evermann and 
Kendall, 1898) Kuiter 2000: 61 (photo). 

Type species: Dactylosurculus gomoni sp. nov. Gender 
masculine. 

Diagnosis. Genus of Dincmatichthyini with following 
combination of characters: anterior nostril placed low 
on snout; male copulatory organ with three pairs of 
pseudoclaspers, all joined at base in narrow stalked stem, 
outer pseudoclasper wing-shaped, V-shaped fiap-like inner 
pseudoclasper anteriorly joined to outer pseudoclasper, 
short, second inner pseudoclasper inserted between the 
two, intermediate in length, finger-like in shape, with 
supporter; moderately large species, reaching about 70 
mm SL; precaudal vertebrae 13-14, total vertebrae 45-50; 
pectoral fin rays 22-26; 8-9 branchiostegal rays; head 
with small scale patch on upper cheek only, no scales on 
operculum; upper preopercular pore present; additional 
small pore below eye; otolith elongate (otolith length to 
height 2.1-2.3), sulcus inclined, colliculi fused; maxilla 
expanded posterio-ventrally. 

Comparison. Dactylosurculus is readily recognised by 
a number of unique characters or characters unique in their 
combination. First of all there is the peculiar arrangement 
of the two inner pseudoclaspers, whereby one of them 
could in fact could be called “middle” pseudoclasper. 
The only other genus with two inner pseudoclaspers 
is Ogilbichthys from America, but there, the two inner 
pseudoclaspers are positioned along the axis, resulting 
in an anterior and a posterior inner pseudoclasper. Other 
significant characters are the eight branchiostegal rays 
(also in some species of Beaglichthys) and the small extra 
pore below the eye, elsewhere observed in a few species 
of the genus Ogilbia from America. 

Further distinguishing characters are the combination 
of the presence of an upper preopercular pore, the high 
number of precaudal and total vertebrae (13-14 and 
45-50), the low degree of head squamation and the sulcus 
of the otolith with fused colliculi. 

Species. The genus is monotypic. 


Etymology. Combined from dactylus (Latin, from 
Greek dactylos = finger) and the surculus (Latin = sucker 
of a grapevine tendril), referring to the functional analogy 
with the pseudoclaspers, in this case also referring to the 
specific shape of the ‘middle’ pseudoclasper. 

Dactylosurculus gomoni sp. nov. 

(Figs 10-12; Tables 2, 7) 

Ogilbya sp. Kuiter 2000: 61 (photo). 

Material examined. (75 specimens, 22-74 mm SL). 
HOLOTYPE - WAM P.28290-002, male, 60 mm SL, 
32°16’S, 126°02’E, off Cocklebiddy, Western Australia, 
Great Australian Bight, depth 2-3 m, coll. J. B. Hutchins 
et al. , 9 April 1984. PARATYPES - AMS 1.17614-017, 
1 male, 55 mm SL, 3 females, 55-66 mm SL, Spencer 
Gulf, South Australia, depth 2 m, coll. D. Hoese et al., 
25 Dec. 1973; AMS 1.176)4-033, 1 male, 52 mm SL, 1 
female, 42 1 juvenile, 26 mm SL, 33°49’S, 137°40’E, off 
Tickera, Spencer Gulf, South Australia, depth 2 m, coll. 


Table 7. Mcristic and morphometric characters of Dactylosurculus 
gomoni sp. nov. 



Holotype 

WAM 

28290- 

002 

Holotype + 

74 paratypes 

Mean (range) 

n 

Standard length in mm 

60 

22-74 (50.6) 

75 

Mcristic characters 




Dorsal fin rays 

100 

101.3 (92-109) 

39 

Caudal finrays 

14 

14(14-15) 

11 

Anal fin rays 

74 

74.0 (70-81) 

39 

Pectoral fin rays 

25 

24.1 (22-26) 

21 

Precaudal vertebrae 

13 

13.1 (13-14) 

43 

Caudal vertebrae 

35 

34.0 (32-36) 

43 

Total vertebrae 

48 

47.0 (45-50) 

43 

Rakers on anterior gill arch 

13 

13.2 (9-16) 

34 

Pseudobranchial filaments 

0 

1.0 (0-3) 

34 

D/V 

6 

6.2 (6-7) 

39 

D/A 

33 

31.3 (26-35) 

39 

V/A 

16 

15.5(15-16) 

39 

Morphometric characters in % of SL 



Head length 

24.0 

24.5 (22.6-26.4) 

18 

1 lead width 

12.2 

12.2(11.4-14.1) 

9 

Head height 

14.5 

14.4(13.4-15.1) 

9 

Snout length 

5.5 

5.8 (4.7-6.6) 

9 

Upper jaw length 

12.4 

12.1 (11.2-12.9) 

9 

Diameter of pigmented eye 

2.0 

2.2 (1.6-2.5) 

18 

Diameter of pupil 

1.2 

1.4(1.1-1.7) 

12 

Interorbital width 

6.8 

6.5 (5.7-6.8) 

9 

Posterior maxilla height 

4.2 

4.1 (3.6-4.6) 

9 

Postorbital length 

16.8 

17.2(16.0-18.2) 

9 

Preanal length 

46.9 

47.3 (45.5-49.2) 

9 

Predorsal length 

28.7 

29.5 (27.0-32.1) 

16 

Body depth at origin of anal fin 

15.3 

14.4 (13.2-15.3) 

9 

Pectoral fin length 

4.2 

12.9(11.6-13.8) 

9 

Pectoral fin base height 

12.0 

5.8 (5.0-6.3) 

9 

Ventral fin length 

6.0 

18.2(15.0-20.6) 

16 

Base ventral fin - anal fin origin 

28.4 

29.2 (27.5-30.5) 

9 
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O Dactylosurculus gomoni © Lapitaichthys frickei © Monothrix polylepis O Zephyrichthys barryi 

Fig. 10. Sample sites of Dactylosurculus gomoni sp. nov., Lapitaichthys frickei sp. nov., Monothrix polylepis and Zephyrichthys barryi 
sp. nov. One symbol may represent several samples. 


D. Hoese et al., 25 Dec. 1973; AMS 1.20216-010, 34°02’S, 
122°14’E, off Rob Island, Western Australia, coll. A. 
Kuiter, 20 March 1978; NM V A3421, 1 female, 66 mm SL, 
38°19’S, 144°43’E, off Portsea, Port Phillip Bay, Victoria, 
Australia, depth 10 m, coll. R. H. Kuiter, 2 March 1984; 
NMV AI7793, 3 males, 54-57 mm SL, 10 females, 43-66 
mm SL, 6 juveniles, 22-26 mm SL, Mornington Peninsula, 
Victoria, Australia, depth 5 m, coll. M. Lockett and R. 
Ickeringill, 6 Feb. 1996; NMV A17794, 3 females, 65-74 
mm SL, 2 juveniles, 26-27 mm SL, 38°09’S, 145°05’E, off 
Frankston, Port Phillip Bay, Victoria, Australia, depth 2 
m, coll. M. F. Gornon et al., 6 Feb. 1996; NMV A17795, 1 
female, 56 mm SL, 37°59’S, 145°02’E, off Rickets Point, 
Port Phillip Bay, Victoria, Australia, depth 3 m, coll. M. 
F. Gornon et al., 7 Feb. 1996; NMV A17796, 1 female, 49 
mm SL, 37°59’S, I45°02’E, off Rickets Point, Port Phillip 
Bay, Victoria, Australia, depth 3 m, coll. M. Lockett and 
R. Ickeringill, 9 Dec. 1995; NMV A18141, I male, 52 mm 
SL, 38°07’S, 144 0 4FE, off Portarlington, Port Phillip Bay, 
Victoria, Australia, depth 2 m, coll. M. F. Gornon et al., 
29 Oct. 1996; WAM P.4790, 1 male 51 mm SL, 1 female 
60 mm SL, Cape Jarvis, South Australia, coll. T. D. Scott, 
6 Nov. 1956; WAM P.27138-001, 3 females, 36-62 mm 
SL, 34°44’S, 135°52’E, off Port Lincoln, South Australia, 
coll. J. B. Hutchins, 8 April 1981; WAM P.27643-005, 4 
males, 33-45 mm SL, 6 females, 38-57 mm SL, 33°32’S, 

115°02’E, Cape Naturaliste, Western Australia, coll. J. B. 


Hutchins, 30 June 1982; WAM P. 28290-015, 1 male, 54 
mm SL, 3 females, 55-66 mm SL, same data as holotype; 
WAM P.28296-015, 1 male, 34 mm SL, 3 females, 49-66 
mm SL, 34°08’S, 122°16’E, Mondrian Island, Western 
Australia, depth 5-6 m, coll. J. B. Hutchins et al., 13 
April 1984; WAM P.28513-004, 4 males, 50-55 mm SL, 
5 females, 51-63 mm SL, 33°54’S, I22°37’E, Western 
Australia, depth 8 m, coll. C. Bryce, 7 March 1985; WAM 
P.28519-007,1 male, 37 mm SL, 3 females, 36-64 mm SL, 
33°32’S, 115°01’E, Cape Jervis, Fleurieu Peninsula, South 
Australia, depth 6-7 m, coll. J. B. Hutchins, 15 April 1986; 
ZMUC P 771634-35, 1 male, 50 mm SL, 1 female, 60 mm 
SL, same data as WAM P.28296-015. 

Diagnosis. See generic diagnosis. 

Description (Figs 11, 12). The principal meristic and 
morphometric characters are shown in Table 7. Body 
slender, about same height from neck to position at about 
half of the anal fin; mature at about 35 to 40 mm SL. 
Head with small scale patch on upper cheek with 4 to 
10 individual, small, non-imbricate scales. Horizontal 
diameter of scales on body about 1.2 % SL, in 22 horizontal 
rows. Maxillary ending far behind eyes, dorsal margin of 
maxillary covered by upper lip dermal lobe, posterior end 
expanded, angular. Anterior nostril positioned moderately 
low, 1/5 the distance from upper lip to aggregate distance 
to anterior margin of eye. Posterior nostril small, about 1/4 
the size of eye. Opercular spine with short free tip, pointed. 
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B 

Fig. 11. Dactylosurculus gomoni sp. nov. A, fresh dead, WAM P.28296-015, female, 49 mm SL; B, WAM P.28290-002, holotype, 60 mm SL. 


Anterior gill arch with 9-16 (13) rakers, thereof 0-2 (0) 
elongate rakers (usually 1). Pseudobranchial filaments 
0-3 (0), usually 1. 

Head sensory pores (Fig. 12A, B). Supraorbital pores 
3. Infraorbital pores 7 (3 anterior, 3 posterior and 1 small 
pore below eye): three posterior pores about 1/3 the size 
of three anterior pores. Mandibular pores 6 (3 anterior and 
3 posterior); first anterior mandibular pore with cirrus. 
Preopercular pores: 3 lower, first and second with separate 
opening; third tubular; tubular upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with up to four 
outer rows of granular teeth and one inner row of larger 
teeth. Anteriormosl teeth in inner row up to 2/3 diameter 
of pupil. Vomer horseshoe-shaped, with two rows of 
equally sized teeth up to 1/4 diameter of pupil. Palatine 
with an outer row of small teeth up to 1/5 diameter of 
pupil and inner row of larger teeth up to 1/4 diameter of 
pupil. Dentary with four outer rows of granular teeth and 
one inner row of larger teeth anteriorly, merging into one 
row of larger teeth posteriorly, up to about size of 2/3 of 
pupil diameter. 

Otolith (Fig. 12F, G). Elongate in shape, length to height 
2.1 —2.3 (24-74 mm SL) and thin (otolith height to otolith 
thickness 2.2-2.5). Anterior tip sharply pointed, posterior 
tip expanded, massive. Dorsal rim with broad predorsal 
angle and expanded, sharply pointed postdorsal angle, 
long section in between straight, marked concavity above 
anterior tip and sometimes also behind postdorsal angle; 
ventral rim gently and regularly curved, deepest at about 
its middle. Inner face convex, outer face flat to slightly 


concave, both smooth. Otolith length to sulcus length 
2.0-2.1. Sulcus positioned anterior of centre of inner face, 
slightly inclined, single undivided colliculum, its ventral 
margin more convex than dorsal margin. Ventral furrow 
long, distinct, broad, moderately close to ventral rim of 
otolith, slightly turning upwards towards its tips. Dorsal 
depression long, deep. A low degree of sexual dimorphism 
seems to be reflected in the way that otoliths of males 
(Fig. 12F) tend to be slightly more compressed and with a 
slightly wider sulcus than those of females (Fig. 12G). 

Otoliths described by Nolf (1980) and Schwarzhans 
(1981) as Dermatopsis macrodon (plate 13, fig. 13 and 
fig. 145 respectively) and Dermatopsis multiradiatus 
(plate 13, fig. 14 and fig. 146 respectively) likely represent 
Dactylosurculus gomoni. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-10 depressed. Parapophyses present from vertebrae 
6 (7) to 13. Pleural ribs on vertebrae 2 to 12. First anal 
fin pterygophore elongated, reaching tip of last precaudal 
parapophysis in males but not in females. 

Male copulatory organ (Fig. 12 C-E). Three pairs of 
pseudoclaspers, all joined at base in narrow stalked stem, 
outer pseudoclasper wing shaped, V-shaped flap-like inner 
pscudoclasper anteriorly joined to outer pseudoclasper, 
short, second inner pseudoclasper inserted between the 
two and intermediate in length, finger-like in shape, with 
supporter; isthmus narrow. Penis curved, slightly longer 
than pseudoclasper, with broad basis. 

Colour. Live colour uniformly median brown (WAM 
28296-015, Fig. 11 A). Vertical fins translucent, with 
yellow-brownish base. Preserved colour mostly light 
brown, rarely medium brown. 
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Fig. 12. Dactylosurculus gomoni sp. nov. A, lateral view of head, WAM P.27643-005, male, 45 mm SL; B, ventral view of head, WAM 
P.27643-005, male, 45 mm SL; C, view of left pscudoclasper from inside, WAM P.28290-015); D, view of left pseudoclasper from inside, 
holotype; E, inclined lateral view of male copulatory organ, holotypc; F, median view of right otolith, NMV A 17793, male, 59 mm SL, 
G, median view of right otolith, NMV AI7794, female, 66 mm SL. 


Comparison. See comparison between Dactylosurculus 
and other genera. 

Distribution. Dactylosurculus gomoni is widely 
distributed along the southern shores of Australia from 
Cape Naturaliste in the west to the Port Phillip Bay in the 
east (Fig. 10). 

Etymology. In honour of Martin F. Gomon, Melbourne, 
NMV, and his many contributions to the knowledge of the 
fish fauna of Australia. 

Didymothallus gen. nov. 

(Tables 1, 2, 8-10) 

Type species; Didymothallus criniceps sp. nov. Gender 
masculine. 


Diagnosis. Genus of Dinematichthyini with following 
combination of characters: anterior nostril placed low on 
snout; male copulatory organ with single pair of (outer) 
pseudoclaspers with two equally long supporters; SL up 
to 66 mm SL, females pregnant at 30 mm SL; precaudal 
vertebrae 11-13 (mostly 12), total vertebrae 40-45, 
branchiostegal rays 6-7; head with scale patch on cheek 
only, no scales on operculum; upper preopercular pore 
present; otolith elongate (otolith length to height 2.1-2.3), 
sulcus not inclined or inclined (0-10°), colliculi fused; 
maxilla expanded postero-ventrally; anterior anal fin 
pterygiophore long. 
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Comparison. Didymothallus is best characterised by 
its single (outer) pair of pseudoclaspers with two slender, 
almost equally long supporters, a character otherwise 
only found in two American Dinematichthyini, namely 
Gunterichthys Dawson, 1966, and a single species of 
the genus Ogilbia Jordan and Evermann, 1898 [Ogilbia 
davidsmithi Moller, Schwarzhans and Nielsen, 2005) 
in which the anterior supporter however is only about 
half the length of the posterior supporter. Didymothallus 
differs from Gunterichthys in the free opercular spine (vs 
hidden) and the posterior-ventral expansion of the maxilla 
(vs shallow). From Ogilbia it differs further in the lack of 
inner pseudoclaspers and the fused colliculi of the sulcus 
(vs separated). 

In the absence of males, female specimens of 
Didymothallus can be confused in the Indo-west Pacific 
with other genera with which they share the presence of 
the upper preopercular pore and fused colliculi in the 
sulcus of the otolith, such as Diancistrus Ogilby, 1899, 
and Monothrix Ogilby, 1897, which partly overlap with 
Didymothallus in their geographic distribution or occur 
in adjacent areas, Brotulinella Schwarzhans, Moller 
and Nielsen, 2005, endemic to the northern Philippines 
and Taiwan and Majungaichthys gen. nov., endemic to 
Madagascar. Fishes of Didymothallus arc usually markedly 
more slender than those of Diancistrus (body depth at 
origin of anal fin 12.0-16.0 vs 14.5-23.0). Monothrix is 
distinguished by high vertebrae and dorsal fin ray counts, 
which only slightly overlap with those of Didymothallus 
(total vertebrae 45-47 vs 40-45, dorsal fin rays 93-104 vs 
69-97). Monothrix is a genus with only one pair of (outer) 
pseudoclaspers and with one supporter, not two supporters 
as is the case in Didymothallus. 

Biology. As already stated in the introduction, many 
Dinematichthyini are noted for their narrow distribution 
ranges, which might be related to their exceptionally 
low fecundity. In the case of Didymothallus gen. nov., 
which is also known from a rather restricted geographic 
distribution along Australian and New Caledonian shores, 
exceptionally low numbers (1 to 3, usually 2) of (large) 
embryos have been found in gravid females of D. mizolepis 
(Fig. 16C). Another species, D. criniceps, is remarkable for 
bearing eggs in the body cavity (Fig. 13B), an indication of 
a (secondary) oviparous reproduction and, if substantiated 
by life observations, the first known in the Bythitoidei. 

Species. Two species from the northern Australian 
shelf, D. criniceps sp. nov. from the Great Barrier Reef and 
D. mizolepis (Gunther, 1867) from north-western Australia 
to Cape York and one species from New Caledonia, D. 
pruvosti sp. nov. 

Etymology. Combined from the Greek didymos (= 
double, twofold) and thallus (= branch in plants), referring 
to the two supporters of nearly equal length in the single 
pair of pseudoclaspers. 


Didymothallus criniceps sp. nov. 

(Figs 13-15; Tables 2, 8) 

Material examined. (30 specimens, 19-60 mm SL). 
HOLOTYPE - AMS IA.2611, male, 48 mm SL, 23°S, 
152°E, One Tree Island, Great Barrier Reef, Queensland, 
Australia, coll. G. P. Whitley, date unknown. PARATYPES 
-AMS IA. 2611-002, 1 male, 42 mm SL, 1 female, 53 mm 
SL, same data as holotype; AMS 1A.6793, 1 female, 47 
mm SL, 3 juveniles, 31-32 mm SL, 20°27’S, 149°02’E, 
Lindeman Island, Great Barrier Reef, Queensland, 
Australia, coll. G. P. Whitley, date unknown; AMS I. 
20063-004, 2 males, 31-35 mm SL, 1 female, 35 mm SL, 
2 juveniles, 19-21 mm SL, 23°30’S, 152°05’E, One Tree 
Island, Great Barrier Reef, Queensland, Australia, coll. 
F. Talbot and party, 24 Nov. 1969; AMS 1.20205-060, 1 
male, 54 mm SL, 23°30’S, 152°05’E, One Tree Island, 
Great Barrier Reef, Queensland, Australia, coll. F. Talbot 
and party, 27 Sept. 1968; AMS 1.27746-006, 2 males, 
45 mm SL, 20°27’S, 149°02’E, Lindeman Island, Great 


Tabic 8. Meristic and morphometric characters of Didymothallus 
criniceps sp. nov. 



Holotype 

AMS 

IA.2611 

Holotype + 

29 paratypes 

Mean (range) 

n 

Standard length in mm 

48 

39.7 (19-60) 

30 

Meristic characters 




Dorsal fin rays 

71 

73.1 (69-77) 

26 

Caudal finrays 

15 

14.6(13-16) 

19 

Anal fin rays 

53 

55.0 (52-61) 

26 

Pectoral fin rays 

18 

19.2 (18-22) 

19 

Precaudal vertebrae 

12 

12.0 

25 

Caudal vertebrae 

31 

31.3 (30-33) 

26 

Total vertebrae 

43 

43.2 (42-45) 

26 

Rakers on anterior gill arch 

14 

14.5 (12-16) 

23 

Pscudobranchial filaments 

2 

2 

22 

D/V 

6 

6.6 (6-7) 

26 

D/A 

23 

23.8 (23-26) 

26 

V/A 

15 

15.2(15-16) 

26 

Morphometric characters in % of SL 



Head length 

23.9 

26.1 (23.6-28.4) 

17 

Head width 

13.4 

12.0(10.5-14.0) 

13 

Head height 

14.6 

14.8 (14.2-15.5) 

13 

Snout length 

5.0 

5.2 (3.9-5.9) 

13 

Upper jaw length 

11.8 

11.9(11.2-13.5) 

13 

Diameter of pigmented eye 

1.8 

2.3 (1.8-2.8) 

17 

Diameter of pupil 

1.1 

1.3(1.1-1.6) 

14 

Interorbital width 

6.4 

6.0 (5.4-6.9) 

13 

Posterior maxilla height 

3.4 

3.4 (3.0-3.9) 

13 

Postorbital length 

17.2 

18.3 (17.2-19.6) 

13 

Preanal length 

50.3 

49.9 (44.0-53.0) 

13 

Prcdorsal length 

31.2 

32.1 (30.0-35.0) 

17 

Body depth at origin of anal fin 

16.5 

14.2 (12.5-16.8) 

13 

Pectoral fin length 

13.5 

13.9(9.6-16.9) 

12 

Pectoral fin base height 

6.0 

5.3 (4.4-6.0) 

13 

Ventral fin length 

- 

19.8(16.8-25.8) 

20 

Base ventral fin - anal fin origin 

31.8 

32.9 (29.4-35.6) 

12 
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Barrier Reef, Queensland, Australia, M. Ward, 1934; AMS 
I. 34311-010, 1 female, 58 mm SL, 22°14’S, 150°19’E, 
Cannibal Group, Queensland, Australia, coll. AMS party, 
15 Sept. 1993; USNM 366587, 4 males, 37-50 mm SL, 3 
females 45-46 mm SL, One Tree Island, Great Barrier 
Reef, Queensland, Australia, depth 0-1 m, coll. V.G. 
Springer et al., 27 Nov. 1966; USNM 374187, I male, 36 
mm SL, One Tree Island, Great Barrier Reef, Queensland, 
Australia, depth 0-5 m, coll. V.G. Springer et al., 25 Nov. 
1966; USNM 374202, 2 females, 32 mm SL, One Tree 
Island, Great Barrier Reef, Queensland, Australia, depth 
0-2 m, coll. V.G. Springer et al., 20 Nov. 1966; ZMUC 
P771629-30, 1 male, 40 mm SL, 1 female, 60 mm SL, same 
data as AMS IA.6793. 

Additional specimens. AMS I. 19441-021, 1 female, 
46 mm SL, 14°44’S, 145°3TE, Lizard Island, Great Barrier 
Reef, Queensland, Australia. 

Tentatively assigned specimens: AMS 1.21315-001, 
1 male, 29 mm SL, 14°06’S, 121°56’E, Scott Reef, off 
Western Australia. 

Diagnosis. Vertebrae 12+30-33=42-45, dorsal fin rays 
69-77, anal fin rays 52-61, D/A 23-26 V in D 1.9—2.1; 
head with multiple small cirri on occiput; single (outer) 
pseudoclasper wing-shaped with two slender supporters, 
slightly bent, particularly the posterior one, of exact 
same length; cheeks with 3-5 rows of scales on upper 
part and 2 rows on lower part; otolith with moderately 
pointed anterior tip and pronounced postdorsal angle, 
with undivided short sulcus, its centre anterior to centre 
of otolith, inclined with 5 to 10°, otolith length to otolith 
height = 2.2, otolith length to sulcus length = 2.2-2.4. 


Description (Figs 13, 14). The principal meristic 
and morphometric characters are shown in Table 8. 
Body slender; mature at about 35 mm SL. Head with 
scale patch on cheek containing 3-5 (3) vertical rows ot 
scales on upper part and 2 vertical rows on lower part. 
Horizontal diameter of scales on body about 1.4 % SL, in 
23 horizontal rows. Occiput with many thin, short, hair¬ 
like cirri (Fig. 14A, C). Maxillary ending far behind eyes, 
dorsal margin of maxillary covered by upper lip dermal 
lobe, posterior end expanded, angular. Anterior nostril 
positioned low, 1/6 the distance from upper lip to aggregate 
distance to anterior margin of eye. Posterior nostril small, 
about 1/4 the size of eye. Opercular spine with long free tip, 
pointed. Anterior gill arch with 12-16 (14) rakers, thereof 
3 elongated. Pseudobranchial filaments always 2. 

Head sensory pores (Fig. 14A-C). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about half the size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore without cirrus. Preopercular 
pores: 3 lower, first and second with joined opening; 
third non-tubular; tubular upper preopercular pore. 
[See description of Beaglichthys bleekeri for position ol 
pores.] 

Dentition (of holotype). Premaxilla with up to three 
outer rows of granular teeth and one inner row of larger 
teeth. Anteriormost teeth in inner row up to 2/3 diameter 
of pupil. Vomer horseshoe-shaped, with three rows of 
equally sized teeth up to 1/4 diameter of pupil. Palatine 
with two rows of teeth up to 1/4 diameter of pupil. Dentary 
with four outer rows of granular teeth and one inner row of 
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Fig. 14. Didymothallus criniceps sp. nov. A, lateral view of head, holotype; B, ventral view of head, holotype; C, dorsal view of head, 
holotype; D, ventral view of male copulatory organ with hood not bent forward, USNM 366587, 49 mm SL; E, ventral view of male 
copulatory organ with hood bent forward, USNM 366587, 49 mm SL; F, inclined lateral view of male copulatory organ, USNM 366587, 
49 mm SL; G, view of left pseudoclaspcr from inside, holotype; H, view of left pscudoclaspcr from inside, USNM 366587, 49 mm SL; 
L view of left pseudoclaspcr from inside, USNM 366587, 44 mm SL; J, (tentatively assigned specimen) view of left pseudoclasper from 
inside, AMS 1.21315-001, 29 mm SL; K, median view of right otolith, USNM 366587, male, 37 mm SL; L, median view of right otolith, 
USNM 366587, female, 44 mm SL. 
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larger teeth anteriorly, merging into one row of larger teeth 
posteriorly, up to about size of 3/4 of pupil diameter. 

Otolith (Fig. 14K.-L). Elongate in shape, length to 
height 2.2 (36-60 mm SL) and moderately thin (otolith 
height to otolith thickness about 2.0). Anterior tip pointed, 
posterior rim expanded. Dorsal rim with rounded pre- and 
postdorsal angles, the latter more pronounced, section in 
between straight, concave towards anterior and posterior 
tips; ventral rim gently and regularly curved. Inner and 
outer faces moderately convex, smooth. Otolith length to 
sulcus length 2.2-2.4. Sulcus positioned slightly towards 
anterior, with fused colliculi, inclined 5-10° towards 
otolith axis. Ventral furrow faint, close to ventral rim of 
otolith, anteriorly turned upward to meet tip of sulcus. A 
slight sexual dimorphism is observed in that otoliths of 
females show a more rounded anterior tip while those from 
males are sharply pointed. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 (9) depressed. Parapophyses present from 
vertebrae 6 to 12. Pleural ribs on vertebrae 2 to 11. First 
anal fin pterygophore elongated, reaching tip of last 
precaudal parapophysis in males but not in females. 

Male copulatory organ (Fig. 14D-J). A single pair 
of large (outer) pseudoclaspers, wing-shaped, slightly 
bent outwards, base and tip similarly wide, with two 
almost exactly equally long and thin supporters, slightly 
bent, posterior supporter usually somewhat more so 
than anterior. Penis slightly curved, slightly longer than 
pseudoclaspers, pointed, with broad base. 

Colour. Live colour unknown. Preserved colour light 
to medium brown, sometimes reddish brown. 

Comparison. Didymothallus criniceps closely 
resembles D. pravosti sp. nov. from New Caledonia, with 
which it probably forms an allopatric pair. It differs in the 
posterior supporter of the pseudoclasper being slender 
throughout (vs with expanded club-like tip), the higher D/A 
(23-26 vs 20-22), the lower number of scale rows on the 
cheeks (5-6 on upper and 2 on lower cheek vs 7-8 on upper 
and 3-5 on lower cheeks) and details of the otolith outline 
and otolith length to sulcus length (2.2-2.4 vs 2.6). Also, 
D. pruvosti sp. nov. does not have the cirri on the occiput 
as observed in D. criniceps. Didymothallus criniceps is 
distinguished from D. mizolepis (Gunther, 1867) in the 
lower number of dorsal fin rays (69-77 vs 78-94), the 
lower V in D (1.9-2.1 vs 2.2-2.6), the equal length of the 
supporters in the pseudoclasper (vs the anterior being 
slightly shorter than the posterior), the curved penis (vs 
straight), the short and inclined sulcus (otolith length to 
sulcus length 2.2-2.4 vs 1.9-2.1 and not inclined) and 
several aspects of the otolith outline. 

Distribution. Didymothallus criniceps is known from 
the Great Barrier Reef of eastern Australia from about 
14°S to 23°30’S (Fig. 15). A single pre-adult male recorded 
from the offshore Scott Reef off north-western Australia is 
only tentatively placed in the species due to its geographic 
remote location. 


Biology. Several female specimens were observed 
to have 9 to 18 eggs in the body cavity (Fig. 13 B). Two 
females of 44 mm SL (USNM 366587) were opened and 
found to contain orange-coloured eggs measuring 1.4-1.7 
mm in diameter. No female specimens have been reported 
with embryos inside. This observation could indicate 
that D. criniceps is oviparous rather than viviparous, an 
assumed diagnostic character for all Bythitoidei. However, 
this first indication will need further substantiation by 
in-life observation. 

Etymology. From crinis (Latin = hair) and cephalos 
(Greek = head), refering to the many hair-like cirri on the 
occiput. 

Didymothallus mizolepis (Gunther, 1867) 

(Figs 15-17; Tables 2, 9) 

Dinematichthys mizolepis Gunther, 1867: 66. 

Monothrix mizolepis. - Cohen & Nielsen 1978: 60; 
Paxton et al. 1989: 317; Larson and Williams 1997: 349; 
Nielsen et al. 1999: 134. 

Material examined. (177 specimens, 14-66 mm SL). 
HOLOTYPE - BMNH 1867.5.13.17, female, 47 mm SL, 
Cape York, Queensland, Australia, purchased by Mr. 
Darnel, date unknown. 

Additional specimens. AMS 1.7792, 1 male, 48 mm 
SL and 1 female, 56 mm SL, Melville Island, Northern 
Territory, Australia; AMS 1.17060-035, 1 male, 33 mm 
SLand 1 female, 44 mm SL, 22°15’S, 114°15’E, Exmouth 
Gulf, Western Australia; AMS 1.24676-044,22 males, 28- 
34 mm SL, 31 females, 26-41 mm SL, 17 juveniles, 18-26 
mm SL, 12°29’S, 130°53’E, Darwin Harbour, Northern 
Territory, Australia; AMS 1. 24678-053, 1 male, 49 mm 
SL, 1 female, 50 mm SL, 12°29’S, 130°53’E, Darwin 
Harbour, Northern Territory, Australia; AMS 1.27743-002, 

1 male, 39 mm SL, Melville Island, Northern Territory, 
Australia; BPBM 17405,1 female, 45 mm SL,20°S, 116°E, 
Kcndrew Island, Dampier Archipelago, Western Australia; 
MNHN 1890-0299, 2 females, 44-49 mm SL, 10°37’S; 
142°10’E, Thursday Island, Queensland, Australia; NTM 
S.12886-002, 1 female, 47 mm SL, 3 juveniles, 17-24 
mm SL, 17°59’S, 122 0 H’E, Broome, Western Australia; 
NTM S. 14472-007, 3 females, 30-35 mm SL, 12°04’S, 
132°19’E, Cunningham Channel, Northern Territory, 
Australia; QM 33829, 1 female, 50 mm SL, 1 juvenile, 
17 mm SL, 17°08’S, 139°36’E, Sweers Island, Gulf of 
Carpentaria, Queensland, Australia; RUSI 35938,5 males, 
27-35 mm SL, 3 females, 30-33 mm SL, Darwin Harbour, 
Northern Territory, Australia; SMNS 14557, 1 male, 44 
mm SL, 21°39’S, 115°08’E, Onslow, Western Australia; 
SMNS 18421, 1 female, 56 mm SL, 17°00’S, 122°E, 
Gantheaume Bay, Broome, Western Australia; SMNS 
18495, 1 female, 61 mm SL, 12°19’S, 130°50’E, Darwin 
Harbour, Northern Territory, Australia; SMNS 18551, 1 
female, 47 mm SL, 12°19’S, 130°50'E, Darwin Harbour, 
Northern Territory, Australia; USNM 327949, 4 males, 
25-34 mm SL, 9 females, 23-34 mm SL, 1 juvenile, 15 
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mm SL, 12°19’S, 130°53’E, Darwin Harbour, Northern 
Territory, Australia; WAM P.25111-033, 1 female, 51 mm 
SL, 20°00’S, 116°00’E, Dampier Archipelago, Western 
Australia; WAM P.27967-038, 1 male, 37 mm SL, 24°29’S, 
113°25’E, off Beagle Hill, Western Australia; WAM 
P.27980-065, 1 male, 42 mm SL, 20°26’S, 115°35’E, 
Montebello Islands, Western Australia; WAM P.30307- 
013, 1 female, 62 mm SL, 1 juvenile, 21 mm SL, 13°48’S, 
125°47’E, Western Australia; WAM P.30849-010, 1 male, 
33 mm SL, 15°00’S, 125°00’E, Western Australia; WAM 
P.30929-003, 1 male, 33 mm SL, 16°16’S, 123°30’E, 
Hidden Island, Western Australia; WAM P.31013-010, 6 
specimens, mm SL, 22°06’S, 114°31’E, Exmouth Gulf, 
Western Australia; WAM P.31015-031, 1 female, 51 mm 
SL, 22°07’S, 114°29’E, Exmouth Gulf, Western Australia; 
WAM P.31078-031, 4 males, 33-47 mm SL, 2 females, 
57-62 mm SL, 2 juveniles, 22-24 mm SL, 13°45’S, 
126°22’E, Eclipse Islands, Western Australia; WAM 
P.31085-032,2 females, 43-55 mm SL, 13°59’S, 126°20’E, 
Vansittart Bay, Western Australia; WAM P.31092-008, 1 
male, 51 mm SL, 5 females, 44-63 mm SL, 3 juveniles, 
22-23 mm SL, 13°45’S, 126°45’E, Stewart Islands, 
Western Australia; WAM P.31205-016, 2 males, 29 mm 
SL, 1 female, 32 mm SL, 16°22’S, 123°03’E, Swan Island, 
Western Australia; WAM P.31236-003, 3 females, 36-40 
mm SL, 15°32’S, 124°25’E, Camden Sound, Western 
Australia; WAM P.31239-002, 1 male, 48 mm SL, 14°46’S, 
125°01’E, York Sound, Western Australia; WAM P.31243- 


005, 3 specimens, 27-50 mm SL, 14°00’S, 125°00’E, 
Western Australia; WAM P.31250-031, 3 females, 42-46 
mm SL, 4 juveniles, 14-28 mm SL, 15°17’S, 124°10’E, 
Champagny Islands, Western Australia; WAM P.31251- 
056, 2 males, 27-53 mm SL, 3 females, 27-43 mm SL, 
15°55’S, 124°03’E, Viney Island, Western Australia; WAM 
P.31506-001, 1 male, 51 mm SL, 1 female, 66 mm SL, 
20°28’S, 116°52’E, Dolphin Island, Western Australia; 
WAM P.31516-006, 1 female, 47 mm SL, 1 juvenile, 16 
mm SL, Dampier Shelf, Western Australia; ZMUC P 
771636-37, 1 male, 40 mm SL, 1 female, 60 mm SL, same 
data as WAM P.31092-008. 

Remarks. The holotype is a female specimen from 
Cape York, at the far end of the known distribution range 
of the species. In fact, it represents the furthest record to 
the east (together with two female specimens from the 
Thursday Islands), the next being one from the southern 
tip of the Gulf of Carpentaria. The meristics exclude it 
from representing a specimen of D. criniceps (see below), 
which has been recorded from the Great Barrier Reef, 
but somewhat further south of Cape York. Eusurculus 
pistillum gen. nov. sp. nov., which is described later, is in 
good agreement in all relevant meristic and morphometric 
values and is distributed throughout the range of both 
Didymothallus species. The pseudoclasper pattern (single 
outer pseudoclasper with two supporters vs two pairs of 
pseudoclaspers, the inner sucker-disk-like) and the sulcus 
morphology (fused colliculi vs separated) distinguish 


110°E 120°E 130°E 140°E 150°E 160°E 170°E 180° 



O Didymothallus criniceps ® D. aff. criniceps © D. mizolepis © D. pruvosti 

F 'g- 15. Sample sites of Didymothallus criniceps sp. nov., D. mizolepis and D. pruvosti sp. nov. One symbol may represent several 
samples. 
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Table 9. Meristic and morphometric characters of Didymothallus 
mizolepis (Gunther, 1867). 



Holotype Holotype + 
BMNH non-types 

1867.9.13 

Mean (range) 

n 

Standard length in mm 

47 

35.0 (14-66) 

177 

Meristic characters 




Dorsal fin rays 

92 

85.6 (78-97) 

134 

Caudal finrays 

16 

15.8(15-17) 

18 

Anal fin rays 

68 

63.5 (57-73) 

133 

Pectoral fin rays 

21 

20.4 (18-22) 

20 

Precaudal vertebrae 

12 

12.1 (12-13) 

138 

Caudal vertebrae 

30 

30.2 (28-32) 

138 

Total vertebrae 

42 

42.2 (40-45) 

138 

Rakers on anterior gill arch 

11 

11.8(9-16) 

25 

Pseudobranchial filaments 

1 

1.0 (0-2) 

24 

D/V 

6 

6.1 (5-7) 

134 

D/A 

30 

28.2 (24-33) 

134 

V/A 

14 

14.7 (14-16) 

134 

Morphometric characters in % of SL 



Head length 

24.1 

24.6 (23.0-26.3) 

19 

Head width 

11.7 

12.2(10.6-13.9) 

12 

Head height 

14.2 

14.9 (13.7-16.0) 

12 

Snout length 

5.3 

5.2 (4.7-6.0) 

12 

Upper jaw length 

11.7 

12.3 (11.6-13.3) 

12 

Diameter of pigmented eye 

2.2 

2.1 (1.8-2.4) 

21 

Diameter of pupil 

1.1 

13(1.0-2.1) 

13 

Interorbital width 

5.3 

5.4 (4.5-6.4) 

12 

Posterior maxilla height 

3.5 

3.1 (2.1-4.2) 

19 

Postorbital length 

16.8 

17.9(16.8-19.0) 

12 

Preanal length 

50.0 

50.0 (46.3-52.0) 

12 

Predorsal length 

30.1 

29.9 (28.3-33.7) 

12 

Body depth at origin of anal fin 

14.1 

14.7(12.0-16.5) 

12 

Pectoral fin length 

12.5 

14.0(12.5-16.2) 

12 

Pectoral fin base height 

5.6 

5.5 (4.7-5.8) 

12 

Ventral fin length 

16.4 

19.8(15.1-27.3) 

25 

Base ventral fin - anal fin origin 

32.1 

32.2 (28.9-34.1) 

12 


species of Didymothallus well from those of Eusurculus 
gen. nov., but both characters are not available in the 
case of the holotype of D. mizolepis. The only remaining 
character for distinction then remains the position of the 
anterior nostril, which is very low above the upper lip in 
the case of D. mizolepis (1/5 to 1/6 the distance from upper 
lip to aggregate distance to anterior margin of eye) and 
much higher in E. pistillum (1/3 to 1/3.5), a value, already 
close to the genus Dinematichthys (< 1/1.3). 

In conclusion, the nature of the female type specimen of 
D. mizolepis can not be regarded as ultimately ascertained. 
The following redefinition of the species therefore is based 
on well preserved male specimens now attributed to the 
species and based on the complete review of the available 
material from the area. 

Diagnosis. Vertebrae 12-13+28-32=40-45, dorsal fin 
rays 78-97, anal fin rays 57-73, V in D 2.2-2.6; single 
(outer) pseudoclasper wing-shaped with two slender, 
straight supporters, the posterior one being slightly longer 


and thicker than anterior one; penis straight; cheeks with 
4-6 rows of scales on upper part and 0-2 rows on lower 
part; otolith with rounded anterior tip and with undivided 
long sulcus, its centre anterior of centre of otolith, not 
inclined, otolith length to otolith height = 2.2—2.3, otolith 
length to sulcus length = 1.9-2.1. 

Description (Figs 16, 17). The principal meristic and 
morphometric characters are shown in Table 9. Head and 
body slender, deepest markedly behind head; a small 
species, mature at about 30 mm SL. Head with scale 
patch on cheek containing 4 to 6 vertical rows of scales on 
upper part, lower part of check without scales or with 0-2 
vertical rows (Fig. 17 A,C). Horizontal diameter of scales 
on body about 1.1 % SL, in 20 horizontal rows. Maxillary 
ending far behind eyes, dorsal margin of maxillary covered 
by upper lip dermal lobe, posterior end expanded, with 
small knob anterior of largest expansion. Anterior nostril 
positioned very low, 1/5—1/6 the distance from upper lip 
to aggregate distance to anterior margin of eye. Posterior 
nostril small, about 1/4 the size of eye. Opercular spine 
with free tip, pointed. Anterior gill arch with 9-16 
(11) rakers, thereof 2-4 (3) elongate. Pseudobranchial 
filaments 0-2 (usually 1). 

Head sensory pores (Fig. 17A-C). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about 1/3 the size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore with cirrus. Preopercular pores: 
3 lower, first and second with joined opening; third non¬ 
tubular; tubular upper preopercular pore. [See description 
of Beaglichthys bleekeri for position of pores.] 

Dentition (of holotype). Premaxilla with up to four 
outer rows of granular teeth and one inner row of larger 
teeth. Anteriormost teeth in inner row up to 1/2 diameter of 
pupil. Vomer horseshoe-shaped, with two rows of equally 
sized teeth up to 1/3 diameter of pupil. Palatine with one 
row of teeth up to 1/3 diameter of pupil. Dentary with 
three outer rows of granular teeth and one inner row of 
larger teeth anteriorly, merging into one row of larger teeth 
posteriorly, up to about size of 3/4 of pupil diameter. 

Otolith (Fig. 171—K). Elongate in shape, length to height 
2.2-23 (51-66 mm SL) and moderately thin (otolith height 
to otolith thickness about 2.2). Anterior tip rounded to 
slightly pointed, posterior rim expanded. Dorsal rim with 
rounded pre- and post-dorsal angles, the latter sometimes 
more pronounced, section in between long and straight, 
small concavity towards anterior tip; ventral rim gently 
and regularly curved. Inner face moderately convex, outer 
face flat to slightly concave, both smooth. Otolith length to 
sulcus length 1.9-2.1. Sulcus positioned slightly towards 
anterior, with fused colliculi, not inclined towards otolith 
axis. Ventral furrow distinct, close to ventral rim of otolith, 
curved upwards anteriorly and posteriorly to nearly meet 
sulcus tips. 

Axial skeleton. Neural spine of vertebra 4 (-5) inclined 
and (5) 6-8 (9) depressed. Parapophyses present from 
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Fig. 16. Didymothallus mizolepis (Gunther, 1867). A, fresh dead, WAM P.27967-038, male, 37 mm SL; B, BMNH 1867.5.13, holotype, 
female, 47 mm SL; C, x-ray, WAM P.31078-031, female, female 57 mm SL. 


vertebrae 6 (7) to 12. Pleural ribs on vertebrae 2 to 11 
(12). First anal fin pterygophore elongate, sometimes 
reaching tip of last precaudal parapophysis in males but 
not in females. 

Male copidatory organ (Fig. 17D-H). Single pair 
of large (outer) pseudoclaspers, wing-shaped, straight 
and not bent outwards, tips wider than base, with two 
long supporters, posterior being slightly longer and 
thicker than anterior. Penis straight, slightly longer than 
pseudoclaspers, pointed, with broad base. Both supporters 
of pseudoclaspers occasionally bent backwards at their 
tips; penis slightly curved. 

Colour. Live colour known from two specimens (WAM 
P.31015-031 and WAM P.27967-038, Fig. 16A), which both 
show a uniform dusky red to reddish-violet body colour, 
lighter ventrally and darker dorsally. The vertical fins bear 
the same colour but lighter and translucent. Preserved 
colour is variable brown to greyish-brown, often rather 
dark. 

Comparison. Didymothallus mizolepis is easily 
distinguished from the two other species of the genus, 
D. criniceps and D. pruvosti sp. nov. in the higher number 
of dorsal fin rays (78-97 vs 69-77). higher V in D (2.2-2.6 


vs 1.9-2.1), the anterior supporter of the pseudoclasper 
being slightly shorter than the posterior (vs being equally 
long), the straight penis (vs curved), the long sulcus (otolith 
length to sulcus length 1.9-2.1 vs 2.6) and several aspects 
of the otolith outline. 

Variability. The range of variation seen in D. mizolepis 
is unusually high, in fact amongst the highest observed 
in species described in this volume; for example the total 
number of vertebrae (40 to 45), dorsal fin rays (78-97) or 
anal fin rays (57-73). Other remarkable variations concern 
squamation of the cheeks, ranging from a relatively small 
patch on the upper cheek to a continuous patch over the 
upper and lower cheek, and variation in the pseudoclaspers 
with straight or slightly backward bent supporters. It 
appears that the more western specimens (Exmouth Gulf) 
(Fig. 17 C,H,K.) tend to show lower meristic numbers, 
lesser cheek squamation and bent supporters in the 
pseudoclaspers, whereas the most eastern specimens 
(Darwin area) (Fig. 17A-B, D-G, I-J) have higher meristic 
counts, more extended cheek squamation and straight 
supporters in the pseudoclaspers. Geographic overlap 
as well as meristic and morphologic overlap, however, 
is complete and without an indication of a bimodal 
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Fig. 17. Didymothallus mizolepis (Gunther, 1867). A, lateral view of head, AMS I. 24678-053, 1 male, 49 mm SL, B, ventral view oi 
head, AMS 1. 24678-053,1 male, 49 mm SL: C, lateral view of head, WAM P.31015-031, 1 female, 51 mm SL; D, inclined lateral view of 
male copulatory organ, SMNS 14557. 44 mm SL; E, ventral view of male copulatory organ, WAM P.31251-056), 53 mm SL; F, view ol 
left pseudoclasper from inside, SMNS 14557, 44 mm SL; G, view of left pseudoclasper from inside, AMS 1. 24678-053, 49 mm SL, H, 
view of left pseudoclasper from inside, AMS 1.17060-035, 33 mm SL; 1, median view of right otolith, WAM P.31092-008, male, 51 mm 
SL; .1, ventral view of right otolith, WAM P.31092-008, male, 51 mm SL; K, median view of right otolith, WAM P.31506-001, female, 
66 mm SL. 
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distribution pattern, so that separation into two species is 
not justified at the present stage of knowledge. 

Distribution. Didymothallus mizolepis is known from 
northern and western Australia from 24°S and 113°E to 
the Cape York, the north-easternmost tip of Australia 
(Fig. 15). The species is associated with crevices of silty 
coralline rock. 

Ecology. This species appears to be most common in 
inshore and back reef environments. 

Biology. Several female specimens are known 
from D. mizolepis, and they are remarkable for having 
unusually low numbers of large embryos, namely 1 to 3 
(predominantly 2) (Fig. 16C). A 32 mm SL female (USNM 
327949) contained one embryo of 14 mm SL in length. 
This is among the lowest degree of fecundity observed in 
Dinematichthyini. 

Didymothallus pruvosti sp. nov. 

(Figs 15, 18-19; Tables 2, 10) 

Material examined. (5 specimens, 28-44 mm SL). 
HOLOTYPE - MNHN 1980-0961, male, 44 mm SL, ca. 
22°40’S, 166°37’E, Passe Mato, New Caledonia, coll. M.- 
L. Bauchot and L. A. Mauge, 13 January 1979, depth 6-10 
m. PARATYPES - SMNS 19687, 1 female, 28 mm SL, 
22°19’S, 166°49’E, Prony Bay, New Caledonia, depth 0-1 
m, coll. R. Fricke, 7 Nov. 1998; SMNS 22636, 1 male, 34 
mm SL, 22°19’S, 166°49’E, Prony Bay, New Caledonia, 
depth 0-2 m, coll. R. Fricke, 8 May 2000; SMNS 22809, 
2 females, 31 and 42 mm SL, 21°04’S, 165°28’E, Mou 
Gulf, ESE of Ponerihuen, New Caledonia, depth 0.3-2.8 
m, coll. R. Fricke, 13 May 2000. 

Diagnosis. Vertebrae 12+31-33=43-45, dorsal fin rays 
70-73, anal fin rays 52-58, D/A 20-22, V in D 1.9; head 
without cirri on occiput; single (outer) pseudoclasper 
wing shaped with two supporters, the anterior slightly 
longer and bent backward, the posterior straight, with 
club-like expanded tip; cheeks with 5-6 rows of scales 
on upper part and 3-5 rows on lower part; otolith with 
sharply pointed anterior tip and moderately pronounced 
post-dorsal angle, with undivided short sulcus, its centre 
anteriorly of the centre of the otolith, inclined 5°-10°, 
otolith length to otolith height - 2.2-2.3, otolith length to 
sulcus length = 2.6. 

Description (Figs 18, 19). The principal ineristic and 
morphometric characters are shown in Table 10. Body 


Table 10. Meristic and morphometric characters of Didymothallus 
pruvosti sp. nov. 



Holotype 

MNHN 

1980- 

0961 

Holotype + 

4 paratypes 

Mean (range) 

n 

Standard length in mm 

Meristic characters 

44 

35.2 (28-44) 

5 

Dorsal fin rays 

73 

71.8 (70-73) 

4 

Caudal finrays 

15 

15.5(15-16) 

2 

Anal fin rays 

54 

54.5 (52-58) 

4 

Pectoral fin rays 

19 

19.3 (19-20) 

3 

Precaudal vertebrae 

12 

12 

4 

Caudal vertebrae 

32 

32.0 (31-33) 

4 

Total vertebrae 

44 

44.0 (43-45) 

4 

Rakers on anterior gill arch 

15 

14.8 (14-15) 

5 

Pseudobranchial filaments 

2 

2 

5 

D/V 

6 

6.5 (6-7) 

4 

D/A 

22 

20.8 (20-22) 

4 

V/A 15 

Morphometric characters in % of SL 

14.5 (14-15) 

4 

Head length 

24.9 

25.7 (24.9-26.4) 

5 

Head width 

10.8 

11.7(10.8-12.9) 

5 

Head height 

14.2 

15.0(14.1-15.9) 

5 

Snout length 

5.3 

5.2 (5.0-5.3) 

5 

Upper jaw length 

11.6 

11.8(11.1-12.4) 

5 

Diameter of pigmented eye 

2.3 

2.2 (1.8-2.3) 

5 

Diameter of pupil 

1.2 

1.1 (1.0-1.2) 

5 

Interorbital width 

5.5 

5.8 (5.4-7.0) 

5 

Posterior maxilla height 

3.6 

3.5 (3.2-3.8) 

5 

Postorbital length 

17.7 

18.6(17.7-19.1) 

4 

Preanal length 

51.9 

46.4(43.3-51.9) 

5 

Predorsal length 

31.8 

31.2 (30.6-32.1) 

5 

Body depth at origin of anal fin 

12.4 

13.2(11.5-15.1) 

5 

Pectoral fin length 

14.5 

13.9(12.4-15.5) 

5 

Pectoral fin base height 

4.9 

5.1 (3.9-5.8) 

5 

Ventral fin length 

- 

19.7(16.6-22.6) 

5 

Base ventral fin - anal fin origin 

34.5 

28.6 (26.4-34.5) 

5 


slender; small sized, mature at about 30 mm SL. Head with 
scale patch on cheek containing 5-6 (5) vertical rows of 
smalI scales on upper part and 3-5 vertical rows on lower. 
Horizontal diameter of scales on body about 1.0 % SL, 
in 18 horizontal rows. Occiput without cirri. Maxillary 
ending far behind eyes, dorsal margin of maxillary covered 
by upper lip dermal lobe, posterior end expanded, angular. 
Anterior nostril positioned low, 1/4 the distance from 



Fig. 18. Didymothallus pruvosti sp. nov., MNHN 1980-0961, holotype, 44 mm SL. 
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Fig. 19. Didymothallus pruvosti sp. nov. A, lateral view of head, SMNS 22809, female, 42 mm SL; B, ventral view of head, SMNS 22809, 
female, 42 mm SL; C, inclined lateral view of male copulatory organ, holotype; D, view of left pseudoclaspcr from inside, holotype; 
E, median view of right otolith, SMNS 22636, male, 34 mm SL. 


upper lip to aggregate distance to anterior margin of eye. 
Posterior nostril small, about 1/4 the size of eye. Opercular 
spine with long free tip, pointed. Anterior gill arch with 
14-15 (15) rakers, thereof 3 elongate. Pseudobranchial 
filaments always 2. 

Head sensory pores (Fig. 19A, B). Supraorbital pores 
2-3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about half size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore without cirrus. Preopercular 
pores: 3 lower, first and second with joined or separate 
opening; third tubular; tubular upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with up to two outer 
rows of granular teeth and one inner row of larger teeth. 
Anteriormost teeth in inner row up to 2/3 diameter of pupil. 
Vomer horseshoe-shaped, with two rows of equally sized 
teeth up to 2/3 diameter of pupil. Palatine with two rows 
of densely set teeth up to 2/3 diameter of pupil. Dentary 
with two outer rows of granular teeth and one inner row of 


larger teeth anteriorly, merging into one row of larger teeth 
posteriorly, up to about size of 3/4 of pupil diameter. 

Otolith (Fig. 19E). Elongate in shape, length to height 
2.2-2.3 (34-54 mm SL) and moderately thin (otolith height 
to otolith thickness about 2.3-2.5). Anterior tip sharply 
pointed, posterior rim expanded. Dorsal rim with rounded 
pre- and more pronounced postdorsal angles, section in 
between straight or slightly curved, markedly concave 
towards anterior and less towards posterior tip; ventral 
rim gently and regularly curved. Inner face moderately 
convex, outer face flat to slightly convex, both smooth. 
Otolith length to sulcus length 2.6. Sulcus positioned 
slightly towards anterior, with fused colliculi, inclined 
5-10° towards otolith axis. Ventral furrow faint, close 
to ventral rim of otolith, anteriorly terminating at ridge, 
connecting rostrum with anterior tip of sulcus. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-9 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11. First anal fin 
pterygophore elongated, reaching tip of last precaudal 
parapophysis in males but not in females. 
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Male copulatory organ (Fig. 19C, D). Single pair 
of large (outer) pseudoclaspers, wing-shaped, slightly 
bent outwards, base wider than tip, with two supporters, 
anterior slightly longer and bent backward, posterior 
straight, with club-like expanded tip. Penis slightly curved, 
slightly longer than pseudoclaspers, pointed, with broad 
base. 

Colour. Live colour whitish yellow (SMNS 22809) or 
greyish yellow (SMNS 22636). Preserved colour light to 
medium brown. 

Comparison. Didymothallus pruvosti closely 
resembles D. criniceps from the Great Barrier Reef, with 
which it probably forms an allopatric pair. For distinction 
from the other two species of Didymothallus see respective 
discussions above. 

Distribution. Didymothallus pruvosti is geographically 
restricted to the shores of New Caledonia (Fig. 15). The 
species is associated with crevices of silty coralline rock; 
the presence of live corals is not essential. 

Etymology. In honour of Patrice Pruvost, Paris, 
MNFIN, and his support of our review. 

Eusurculus gen. nov. 

(Tables 1,2, 11-13) 

Type species: Eusurculus pistillum sp. nov. Gender 
masculine. 

Diagnosis. Genus of Dinematichthyini with following 
combination of characters: anterior nostril placed 
low on snout; male copulatory organ with two pairs 
of pseudoclaspers, outer pseudoclasper wing shaped 
with massive supporter, distally much expanded 
and with anteriorly pointing hook below ligament 
cover, inner pseudoclasper free, slightly shorter than 
outer pseudoclasper, massive, distally sucker-disk-like 
expanded; small sized, not exceeding 55 mm SL; precaudal 
vertebrae mostly 12-13 (ranging from 11 to 14), total 
vertebrae 41-47, branchiostegal rays 6-7; head with 
scale patch on cheek only, no scales on operculum; upper 
prcopercular pore present; otolith moderately elongate to 
elongate (otolith length to height 2.0-2.4), sulcus not or 
slightly inclined (0-5°), colliculi separated to partly fused, 
but ostium and cauda always distinguishable; maxilla 
expanded posteroventrally. 

Comparison. With males, Eusurculus is well 
characterised by the morphology of the pseudoclaspers, 
the outer pseudoclasper with a massive supporter with its 
anterior hook and free inner pseudoclasper with the sucker- 
disk-1 ike expanded tip. Very similar outer pseudoclaspers 
are found in Ungusurculus gen. nov. but their inner 
pseudoclasper is claw-like instead of sucker-disk-like. 
Otherwise, Eusurculus differs from Ungusurculus 
gen. nov. in the presence of an upper prcopercular pore 
(vs absent) and distinguishable ostium and cauda of the 
sulcus, usually with separated colliculi (vs fused). It is 
assumed though from the pseudoclasper pattern that both 
genera are closely related. 


Other genera with two pairs of pseudoclaspers, an 
upper preopercular pore and distinctive ostium and cauda 
of the sulcus of the otolith are Dinematichthys (in part) and 
Mascarenichthys gen. nov. from the Indo-west Pacific and 
Ogilbia from the Americas. Even though Mascarenichthys 
gen. nov. and Ogilbia show specialised features of the 
inner pseudoclaspers, they are never comparable to the 
sucker-disk-like forms of Eusurculus. Eusurculus tends 
to have higher counts of precaudal vertebrae (12-14, but 
also regularly 11 in one species) than Mascarenichthys 
gen. nov. and Ogilbia (predominantly 11, sometimes 12). 
Dorsal fin ray counts also distinguish Eusurculus from 
Mascarenichthys gen. nov. (74-92 vs 62-73). 

Species. Three species covering a wide range of 
distribution -E. andamanensis sp. nov. from the Andaman 
Islands and the south coast of Sumatra, E. pistillum sp. nov. 
from the northern coast of Australia and the Coral Sea 
and E. pristinus sp. nov. from the Bismarck Sea to the 
Solomons and Vanuatu. 

Etymology. Combined from the Latin and Greek eu (= 
good, real) and the Latin surculus (= grapevine tendril), 
referring to the functional analogy with the pseudoclaspers 
and the specific shape of the inner pseudoclasper. 

Eusurculus andamanensis sp. nov. 

(Figs 20-22; Tables 1,2, 11) 

Material examined. (5 specimens, 24-44 mm SL). 
HOLOTYPE - USNM 366471, male, 44 mm SL, Aves 
Island, Andaman Islands, India, coll. A.G.K.. Menon, 2 
Dec. 1970. PARATYPES - USNM 263709, 1 female, 24 
mm SL, Smith Island, Andaman Islands, India, coll. A.G. 
K. Menon, 22 Feb. 1970; USNM 366217, 1 male, 35 mm 
SL, 2°00’S, 99°35’E, Siburu Island north of Sipura Island, 
Mentawai Islands, north-western Sumatra, Indonesia, coll. 
R. Bolin et al., 30 Nov. 1963; USNM 374167, 1 male, 33 
mm SL, 4°01’S, 101°0FE, south of Pagai Selatan Island, 
Mentawai Islands, north-western Sumatra, Indonesia, coll. 
R. Bolin et al., 3 Dec. 1965; ZMUC P 771631. 1 male, 35 
mm SL, same data as USNM 263709. 

Diagnosis. Vertebrae 12+30-31=42-43, dorsal fin rays 
78-84, anal fin rays 59-63, D/A 21-27, V in D 2.2-2.3; 
anterior nostril positioned 1/4.5 to 1/5 the distance from 
upper lip to aggregate distance to anterior margin of eye; 
two pairs of free pseudoclaspers, outer pseudoclasper 
wing-shaped with broad base and distally widened 
supporter with anterior hook (covered by ligament), inner 
pseudoclasper stalked, with slightly widened base and 
distally with concave sucker-disk; cheek with 5-6 rows of 
scales on upper part and 3-4 rows on lower part. 

Description (Figs 21, 22). The principal meristic and 
morphometric characters are shown in Table 11. Body 
slender, head with pointed snout; small sized, mature 
at about 30 mm SL. Head with scale patch on cheek 
containing 5-6 (6) vertical rows of small scales on upper 
part and 3-4 vertical rows on lower. Horizontal diameter 
of scales on body about 1.3 % SL, in 21 horizontal rows. 
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Maxillary ending far behind eyes, dorsal margin of 
maxillary covered by upper lip dermal lobe, posterior end 
expanded, angular. Anterior nostril positioned low, 1/4.5 
to 1/5 the distance from upper lip to aggregate distance to 
anterior margin of eye. Posterior nostril small, about 1/5 
the size of eye. Opercular spine with free tip, moderately 
pointed. Anterior gill arch with 15-18 (18) rakers, thereof 
3 elongate rakers. In holotype and one paratype row of 
elongate rakers interrupted by short raker. Pseudobranchial 
filaments 1-2 (1). 

Head sensory pores (Fig. 22A, B). Supraorbital 
pores 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about 1/3 the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior); 
first anterior mandibular pore with cirrus. Preopercular 
pores: 3 lower, first and second with joined or separate 
opening; third tubular; tubular upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with up to five outer 
rows of granular teeth and one inner row of larger teeth. 
Anteriormost teeth in inner row up to 2/3 diameter of pupil. 


Vomer horseshoe-shaped, with two rows of equally sized 
small teeth up to 1/3 diameter of pupil. Palatine with two 
rows of equally sized teeth up to 1/3 diameter of pupil. 
Dentary with four outer rows of granular teeth and one 
inner row of larger teeth anteriorly, merging into one row 
of larger teeth posteriorly, up to about size of 3/4 of pupil 
diameter. 

Otolith. Not known. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-9 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11. First anal fin 
pterygophore elongate, reaching tip of last precaudal 
parapophysis in males but not in females. 

Male copulatory organ (Fig. 22C-G). Two pairs of large, 
free pseudoclaspers, outer pseudoclasper wing-shaped 
with broad base and distally widened supporter with 
anterior hook (covered by ligament), inner pseudoclasper 
stalked, with slightly widened base and distally with 
concave sucker-disk. Penis slightly curved, slightly longer 
than pseudoclaspers, pointed, with broad base. 

Colour. Live colour unknown. Preserved colour 
medium brown. 


90'E 100'E 110'E 120'E 130"E 140'E 150°E 160'E 170'E 180' 170'W 



O Eusurculus andamensis © E. pistillum © E. pristinus 


Fig. 20. Sample sites of Eusurculus andamanensis sp. nov., E. pistillum sp. nov. and E. pristinus sp. nov. One symbol may represent 
several samples. 
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Fig. 21. Eusurculus andamanensis sp. nov., USNM 366471, holotype, 44 mm SL. 





Fig. 22. Eusurculus andamanensis sp. nov. A, lateral view of head, holotype; B, ventral view of head, holotype; C, ventral view of male 
copulatory organ with hood not bent forward, USNM 374167,33 mm SL; D, ventral view of male copulatory organ with hood bent forward, 
USNM 374167,33 mm SL; E, inclined lateral view of male copulatory organ, holotype; F, view ofleftpscudoclaspcr from inside, holotype; 
G, view of left pseudoclasper from inside, USNM 366217, 35 mm SL. 
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Table 11. Meristic and morphometric characters of Eusurculus 
andamanensis sp. nov. 



Holotype 

USNM 

366471 

Holotype + 

4 paratypes 

Mean (range) 

n 

Standard length in mm 

Meristic characters 

44 

34.0 (24-44) 

5 

Dorsal fin rays 

82 

81.2 (78-84) 

5 

Caudal finrays 

14 

14 

2 

Anal fin rays 

62 

61.4(59-63) 

5 

Pectoral fin rays 

21 

20.8 (20-22) 

5 

Precaudal vertebrae 

12 

12 

5 

Caudal vertebrae 

30 

30.4 (30-31) 

5 

Total vertebrae 

42 

42.4 (42-43) 

5 

Rakers on anterior gill arch 

18 

16.4(15-18) 

5 

Pseudobranchial filaments 

1 

1.8 (1-2) 

5 

D/V 

6 

6.2 (6-7) 

5 

D/A 

25 

24.6 (21-27) 

5 

V/A 14 

Morphometric characters in % of SL 

14.6(14-15) 

5 

Head length 

26.8 

26.7 (25.4-28.7) 

5 

Head width 

12.9 

11.7(11.1-12.9) 

5 

Head height 

15.0 

14.8(14.2-15.2) 

5 

Snout length 

5.5 

5.0 (4.1-5.5) 

5 

Upper jaw length 

14.2 

12.9(11.8-14.2) 

5 

Diameter of pigmented eye 

2.7 

2.3 (2.2-2.7) 

5 

Diameter of pupil 

1.6 

1.4 (1.1-1.6) 

5 

Interorbital width 

5.4 

5.6 (5.4-6.2) 

5 

Posterior maxilla height 

4.4 

3.8 (3.1-4.4) 

5 

Postorbital length 

18.8 

19.2 (18.7-20.3) 

5 

Preanal length 

53.0 

50.0 (45.7-53.0) 

5 

Predorsal length 

32.6 

32.1 (30.5-32.8) 

5 

Body depth at origin of anal fin 

14.9 

14.2(12.8-14.9) 

5 

Pectoral fin length 

13.6 

14.9(13.4-16.1) 

5 

Pectoral fin base height 

5.5 

5.8 (5.5-6.2) 

4 

Ventral fin length 

- 

19.4(17.5-20.9) 

3 

Base ventral fin - anal fin origin 

31.4 

30.8 (28.0-33.0) 

4 


Remarks. Alcock (1890) described as Dinematichthys 
piger from Great Coco Island, Andaman Islands, a 
dinematichthyine fish, which is of potential relevance 
to E. andamanensis. The unique holotype of D. piger 
(ZS1 F12939) was not available for study. According to 
Alcock’s description it is a 61 mm long specimen with 
75 dorsal fin rays, 55 anal fin rays and 90 scales along 
the lateral line and his figure shows a fish with a rather 
high position of the anterior nostril at 1/3 the distance 
from upper lip to aggregate distance to anterior margin 
of eye. Both observations point to a species of the genus 
Dinematichthys, not Eusurculus andamanensis, which 
does not seem to exceed 50 mm SL, has higher dorsal 
and anal fin ray counts (78-84 and 59-63) and has a low 
anterior nostril at 1/4.5 to 1/5 the distance from upper lip 
to aggregate distance to anterior margin of eye. [There 
are two species of the genus Dinematichthys observed 
along the shores of the Andaman Sea, which will be 


treated in the forthcoming part of our review dealing 
with that genus.] 

Comparison. Eusurculus andamanensis resembles 
E. pistillum sp. nov. in the pseudoclasper morphology, 
except for that in E. andamanensis the sucker-disk of 
the inner pseudoclasper is more simple in shape than the 
broader and folded disk of£. pistillum sp. nov.. Eusurculus 
andamensis further differs from E. pistillum sp. nov. in 
the lower position of the anterior nostril (the distance from 
upper lip to aggregate distance to anterior margin of eye 
1/4.5 to 1/5 vs 1/3.5 to 1/4), lowernumberofprecaudal (12 
vs predominantly 13) and total vertebrae (42-43 vs 43-47) 
and lower D/A (21-27 vs 25-32). 

The third species, E. pristinus sp. nov., shows a tip of 
the inner pseudoclasper that looks like a miniature sucker- 
disk with two small hooks, i.e. intermediate between the 
Eusurculus and the Ungusurculus pattern. Eusurculus 
andamanensis otherwise resembles E. pristinus sp. nov. 
well. 

Distribution. Eusurculus andamanensis occurs along 
the shores of the Andaman Islands to north-western 
Sumatra (Fig. 20). 

Etymology. Named after the type area, the Andaman 
Islands. 

Eusurculus pistillum sp. nov. 

(Figs 20, 23-24; Tables 2, 12) 

Material examined. (118 specimens, 13-55 mm 
SL). HOLOTYPE - AMS I. 44520-001, male, 48 mm 
SL, I9°08’S 146°52’E, Queensland, Australia, Magnetic 
Island, 21 km northeast of Townsville, 0-3 m depth in 
sublittoral; rocks, mud, corals, brown algae; Ronald 
Fricke; 3 June 1993. PARATYPES - AMS IA.5089, 1 
female, 46 mm SL, 10°40’S, I42°07’E, Prince of Wales 
Island, Australia, coll. G. P. Whitley, May 1931; AMS 
IA.5090, 1 female, 45 mm SL, 10°40’S, 142°07’E, Prince 
of Wales Island, Australia, coll. G. P. Whitley, May 1931; 
AMS IA.5091, 1 male, 41 mm SL, 10°40’S, 142°07’E, 
Prince of Wales Island, Australia, coll. G. P. Whitley, 
May 1931; AMS 1B.6233, 2 males, 46-47 mm SL, 4 
females, 26-52 mm SL, 21°00’S, 152°00’E, Swain Reefs, 
Great Barrier Reef, Australia, coll. Australian Museum 
exp., Oct. 1962; AMS I A.6793-002, 1 female, 46 mm 
SL, Lindentan Island, Great Barrier Reef, Australia, 
coll. G. P. Whitley, date unknown; AMS 1.19108-146, 2 
males, 41-42mm SL. 2 females, 26-39 mm SL, 14°40’S, 
145°28’E, Lizard Island, Great Barrier Reef, Australia, 
coll. D. Hoese and party, 17 Nov. 1975; AMS 1.20201- 
062, 4 males, 45-50 mm SL, 8 females, 31-51 mm SL, 
3 juveniles, 21-28 mm SL, 23°30’S, 152°05’E, One Tree 
Island, Great Barrier Reef, Australia, depth 0-2 m, coll. 
D. Hoese, 29 Sept. 1971; AMS 1.20770-015, 1 male, 46 
mm SL, 11°55’S, 143°27’E, Sir Charles Hardy Islands, 
Great Barrier Reef, Australia, coll. AMS-AIMS party, 
14 Feb. 1979; AMS 1.22579-057, 2 males, 35-42 mm SL, 

1 female, 37 mm SL, 15°49’S, 145°50’E, Great Barrier 
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jleef, Australia, depth 2-4 m, AMS party, 28 Oct. 1981; 

MS 1.33739-041, 4 males, 32-41 mm SL, 2 females, 
^6-39 mm SL, 5 juveniles, 13-21 mm SL, 10°09’S, 
(44°35’E, Ashmore Reef, Coral Sea, Australia, depth 
/>-9 m, coll. FQN party, 25 Jan. 1993; AMS 1.34311-052, 

I male, 42 mm SL, 22°S, 150°E, Northumberland Isles, 
Great Barrier Reef, Australia, AMS party, 15 Sept. 1993; 
/VNSP 120589, 1 male, 40 mm SL, 3 females, 40-49 mm 
jSL, 15°45’S, 145°42’E, Endeavour Reef, Great Barrier 
jleef, Australia, depth 2-5 m, coll. J. C. Tyler and C. 
(smith, 16 Jan. 1969; ANSP 120593, 2 males, 29-40 mm 
(SL, 3 females, 39-49 mm SL, 3 juveniles, 21-27 mm 
(SL, 15°45’S, 145°42’E, Endeavour Reef, Great Barrier 
jleef, Australia, depth 1-2.5 m, coll. J. C. Tyler and C. 
(Smith, 13 Jan. 1969; BPBM 14420, 1 male, 45 mm SL, 

1 female, 51 mm SL, One Tree Island, Great Barrier 
Reef, Australia, depth 0-1 m, coll. J. E. Randall and J. 
jJ.Choat, 14 Jan. 1974; SMNS 14840, 1 male, 51 mm SL, 
18°59’S, 146°55’E, Great Barrier Reef, Australia, depth 
0.0-0.5 m, coll. R. Fricke, 1 June 1993; SMNS 26365, 3 
piales, 36-48 mm SL, 3 females, 30-54 mm SL, same 
data as holotypc; WAM P.25111-046, 2 males, 44-47 
mm SL, 4 females, 48-55 mm SL, 20°00’S, 116°00’E, 
Dampier Archipelago, Western Australia, G. R. Allen 
et al., 3 Nov. 1974; WAM P.27980-066, 2 males, 43-44 
mm SL, 2 females, 34-55 mm SL, 20°26’S, 115°35’E, 
Montebello Islands, Western Australia, depth 1-3 m, coll. 
G. R. Allen, 25 May 1983; WAM P.29081-004, 2 females, 
41-50 mm SL, 1 juvenile, 19mmSL, 15°31’S, 123°09’E, 
Adele Island, Western Australia, depth 0.1-2.0 m, coll. 
G. R. Allen, 22 Sept. 1986; WAM P.30305-006, 1 female, 
50 mm SL, 1 juvenile, 25 mm SL, 13°52’S, 126°56’E, Sir 
Graham Moore Islands, Western Australia, depth 0-1 
m, coll. G. R. Allen, 15 Aug 1991; WAM P.30311-017, 1 
male, 42 mm SL, 1 female, 39 mm SL, 14°15’S, 125°38’E, 
Bonaparte Archipelago, Western Australia, depth 3-4 
m, coll. G. R. Allen, 20 Aug. 1991; WAM P.30320-056, 

2 males, 34 mm SL, 1 female, 37 mm SL, 1 juvenile, 14 
mm SL, 16°05’S, 123°27’E, Powerful Island, Buccaneer 
Archipelago, Western Australia, depth 0.1—1.0 m, coll. 
G. R. Allen, 26 Aug. 1991; WAM P.30652-062, 6 males, 
38-43 mm SL, 2 females, 30-32 mm SL, 1 juvenile, 25 
mm SL, 22°33’S, 113°39’E, Norwegian Bay, Western 
Australia, depth 1-2 m, coll. B. Hutchins et al., 19 June 


1993; WAM P.30842-011, 1 male, 40 mm SL, 2 females, 

30- 46 mm SL, 12°10’S, 123°07’E, Ashmore Reef, 
Western Australia, coll. G. R. Allen and C. Bryce, 18 
Sept. 1994; ZMUC P 771638-39, 1 male, 43 mm SL, 1 
female, 31 mm SL, same data as WAM P.30652-062. 

Additional material. USNM 377263, 1 specimen, 
One Tree Island, Great Barrier Reef; USNM 263753, 1 
specimen, 40 mm SL, One Tree Island, Great Barrier Reef; 
USNM 366569, 1 male, 42 mm SL, Heron Island, Great 
Barrier Reef; USNM 366604, 2 females, 46-50 mm SL, 
One Tree Island, Great Barrier Reef; USNM 366681, 2 
males and 2 females, 40-48 mm SL, Heron Island, Great 
Barrier Reef; USNM 366683, 2 males and 3 females, 

31- 46 mm SL, Heron Island, Great Barrier Reef; USNM 
366684, 1 male, 46 mm SL, Heron Island, Great Barrier 
Reef; USNM 366722, 2 males, 47-48 mm SL, One Tree 
Island, Great Barrier Reef. 

Diagnosis. Vertebrae (12) 13-14+30-34=43-47, 
dorsal fin rays 80-92, anal fin rays 60-70, D/A 25-32, 
V in D 2.1-2.4; anterior nostril positioned 1/3 to 1/3.5 
distance from upper lip to aggregate distance to anterior 
margin of eye; two pairs of free pseudoclaspers, outer 
pseudoclasper wing-shaped with broad base and distally 
widened supporter with indistinct anterior hook (covered 
by ligament), inner pseudoclasper stalked, with narrow 
base and distally with large, folded sucker-disk; cheek 
with 4-6 rows of scales on upper part and 2-3 rows on 
lower; otoliths with distinct ostium and cauda, colliculi 
separate or partly fused, otolith length to otolith height 
2.2-2.4, ostial colliculum length to caudal colliculum 
length 3-4. 

Description (Figs 23, 24). The principal meristic and 
morphometric characters are shown in Table 12. Body 
slender; mature at about 35 mm SL. Head with scale patch 
on cheek containing 4-6 vertical rows of scales on upper 
part and 2-3 vertical rows on lower. Horizontal diameter 
of scales on body about 1.8 % SL, in 24 horizontal rows. 
Maxillary ending far behind eyes, dorsal margin of 
maxillary covered by upper lip dermal lobe, posterior end 
expanded, angular. Anterior nostril positioned moderately 
low, 1/3.5 to 1/4 the distance from upper lip to aggregate 
distance to anterior margin of eye. Posterior nostril small, 
about 1/5 to 1/7 the size of eye. Opercular spine with 



Fig. 23. Eusurculus pistillum sp. nov., AMS I. 44520-001, holotype, 48 mm SL. 
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Fig. 24. Eusurculus pistillum sp. nov. A, lateral view of head, WAM P.30842-011, male, 40 mm SL; B, ventral view of head, WAM P.30842- 
011, male, 40 mm SL; C, ventral view of male copulatory organ with hood not bent forward, holotype; D, lateral view of male copulatory 
organ with hood not bent forward, holotype; E, ventral view of male copulatory organ with hood bent forward. WAM P.30842-011, 40 
mm SL; F, ventral view of right pseudoclasper, WAM P.30842-011,40 mm SL; G, inclined lateral view ot male copulatory organ, WAM 
P.30842-011, 40 mm SL; II, view of left pseudoclasper from inside, holotype; I, view of left pseudoclasper from inside, SMNS 26365, 
48 mm SL; J, median view of right otolith, holotype; K, ventral view of right otolith, holotype. 
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Table 12. Meristic and morphometric characters of Eusurculus 
pistillum sp. nov. 



Holotype 
AMS I. 
44520- 
001 

Holotype + 

101 paratypes 

Mean (range) 

n 

Standard length in mm 

48 

38.7(13-55) 

102 

Meristic characters 




Dorsal fin rays 

87 

86.5 (80-92) 

69 

Caudal finrays 

16 

15.7(15-16) 

14 

Anal fin rays 

64 

65.2 (60-70) 

69 

Pectoral fin rays 

20 

21.1 (20-22) 

10 

Precaudal vertebrae 

13 

13.0(12-14) 

69 

Caudal vertebrae 

31 

31.5 (30-34) 

69 

Total vertebrae 

44 

44.5 (43-47) 

69 

Rakers on anterior gill arch 

13 

13.4 (8-17) 

11 

Pseudobranchial filaments 

2 

1.9 (1-2) 

11 

D/V 

6 

5.9 (5-7) 

69 

D/A 

29 

28.3 (25-32) 

69 

V/A 

15 

15.0(14-16) 

69 

Morphometric characters in % of SL 



Head length 

24.7 

24.9 (23.1-26.0) 

10 

Head width 

13.3 

12.6(11.3-13.8) 

10 

Head height 

15.3 

14.7(13.6-15.8) 

10 

Snout length 

5.2 

5.5 (4.S-6.2) 

10 

Upper jaw length 

12.2 

12.4(11.1-13.5) 

10 

Diameter of pigmented eye 

2.2 

2.4 (2.1-2.7) 

10 

Diameter of pupil 

1.4 

1.5 (1.4-1.8) 

10 

Interorbital width 

7.0 

6.6 (6.0-7.2) 

10 

Posterior maxilla height 

4.3 

4.0 (3.4-4.5) 

10 

Postorbital length 

18.1 

17.8(16.6-18.7) 

10 

Preanal length 

49.8 

48.9 (44.7-51.4) 

9 

Predorsal length 

29.4 

29.8 (28.5-30.9) 

10 

Body depth at origin of anal fin 

14.8 

15.1 (13.8-17.1) 

10 

Pectoral fin length 

13.9 

13.7(12.2-14.7) 

10 

Pectoral fin base height 

5.3 

5.4 (4.9-6.1) 

10 

Ventral fin length 

23.9 

23.6 (22.3-26.8) 

9 

Base ventral fin - anal fin origin 

34.9 

31.4 (28.2-34.9) 

10 


free pointed tip. Anterior gill arch with 8-17 (13) rakers, 
thereof 3 elongate rakers. Pseudobranchial filaments 1-2 
(usually 2). 

Head sensory pores (Fig. 24A, B). Supraorbital 
pores 2. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about 1/3 the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior). 
Preopercular pores: 3 lower, first and second with joined 
opening; third tubular; tubular upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with up to five outer 
rows of granular teeth and one inner row of larger teeth. 
Anteriormost teeth in inner row up to 1/2 diameter of 
pupil. Vomer horseshoe-shaped, with three rows of equally 
sized small teeth up to 1/5 diameter of pupil. Palatine with 
three rows of equally sized small teeth up to 1/5 diameter 
of pupil. Dentary with four outer rows of granular teeth 
and one inner row of larger teeth anteriorly, merging into 


one row of larger teeth posteriorly, up to about size of 3/4 
of pupil diameter. 

Otolith (Fig. 24J-K). Elongate in shape, length to 
height 2.2-2.4 (37-48 mm SL) and thin (otolith height 
to otolith thickness about 2.5). Anterior tip moderately 
pointed, posterior rim expanded, mostly pointed. Dorsal 
rim with broadly rounded predorsal angle and sharp 
postdorsal angle, section in between straight or slightly 
concave, also concave in front of predorsal angle and 
behind postdorsal angle; ventral rim gently and regularly 
curved, deepest anterior to middle. Inner face moderately 
convex, outer face concave, both smooth. Otolith length to 
sulcus length 1.6-1.8. Sulcus positioned slightly towards 
anterior, inclined about 5° towards otolith axis, colliculi 
separated or partly joined. Ostium much longer and wider 
than cauda (length of ostial colliculum to length of caudal 
colliculum 3-4, height of ostial colliculum to height of 
caudal colliculum 1.8-2.2). Ventral furrow long, distinct, 
close to ventral rim of otolith, anteriorly and posteriorly 
turning upward. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 (9) depressed. Parapophyses present from 
vertebrae (6) 7 to 13. Pleural ribs on vertebrae 2 to 12. 
First anal fin pterygophore elongate in males, but not 
reaching tip of last precaudal parapophysis, less elongated 
in females. 

Male copulatory organ (Fig. 24C-T). Two pairs of 
large, free pseudoclaspers, outer pseudoclasper wing¬ 
shaped with broad base and distally widened supporter 
with small, indistinct anterior hook (covered by ligament), 
inner pseudoclasper stalked, with narrow base and distally 
with large, folded sucker-disk. Penis slightly curved, 
longer than pseudoclaspers, pointed, with broad base. 

Colour. Live colour reported yellow (BPBM 14420). 
Preserved colour light to medium greyish-brown, often 
with darker back including the dorsal fin. 

Comparison. Eusurculus pistillum resembles 
E. andamanensis (see description for differentiation). 
From E. pristinus sp. nov. it differs in the sucker-shaped 
inner pseudoclasper (vs miniature sucker-disk with two 
small hooks), the somewhat higher position of the anterior 
nostril (distance from upper lip to aggregate distance 
to anterior margin of eye 1/3.5 - 1/4 vs 1/4 - 1/5), the 
generally higher number of precaudal vertebrae (mostly 
13-14 vs 11-12) and the more elongate otoliths (otolith 
length to otolith height 2.2-2.4 vs 2.0-2.1). 

Female and juvenile specimens of E. pistillum 
can possibly be confused with members of the genus 
Dinematichthys Bleeker, 1855, because of the relatively 
high position of the anterior nostril. However, Eusurculus 
pistillum is easily recognised by the higher number of 
precaudal vertebrae of 13 to 14 (one in 118 specimens with 
12) vs mostly 11, rarely 12 in Dinematichthys. Another 
source of confusion of females could be with Didymothallus 
mizolepis , with which E. pistillum shares a large area of 
distribution, although not occurring syntopically, possibly 
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due to adaption to differing environments, i.e. more 
offshore, outer reef fringes in the case of E. pistillum 
and more inshore, backreef environments in the case 
of D. mizolepis. Female specimens of E. pistillum are 
distinguished best from those of D. mizolepis by their 
distinctly higher position of the anterior nostril (see 
D. mizolepis for further discussion). 

Distribution. Eusurculuspistillum shows a disjunctive 
distribution pattern along the northern shores of Australia, 
in the west from Exmouth to the Kimberleys and to the 
offshore Ashmore Reef in the Timor Sea and in the east 
from the Coral Sea and Cape York southwards to One Tree 
Island of the southern reaches of the Great Barrier Reef 
(Fig. 20). It has not been obtained yet from the shores of 
the Northern Territory or the Gulf of Carpentaria. The 
holotype and other SMNS materials were found associated 
with crevices of silty rock. 

Ecology. This species appears to be most common 
in reef environments, often on outer reefs, and avoid of 
inshore and back reef areas. 

Etymology. From pistillum (Latin = pistil) referring 
to the sucker-disk shape of the inner pseudoclasper, 
which resembles the shape of a flower’s pistil. A noun in 
apposition. 

Eusurculuspristinus sp. nov. 

(Figs 20, 25-26; Tables 2, 13) 

Material examined. (30 specimens, 12-46 mm SL). 
HOLOTYPE - USNM 374171, male, 45 mm SL, 4°46’S, 
146°09’E, Bagabag Island, off Madang, northern Papua 
New-Guinea, B. B. Collette, 19 June 1979. PARATYPES 
- AMS IA.793, 1 male, 30 mm SL, 1 female, 46 mm SL, 
16°37’S, 168°09’E, Epi Island, Vanuatu, coll. McCulloch 
and party, date unknown; AMS 1.33732-026, 1 female, 41 
mm SL, 16°49’S, 168°22’E, Epi Island, Vanuatu, coll. J. 
Williams and party, 11 June 1996; USNM 189954, 1 male, 
32 mm SL, New Georgia, Solomons, coll. W. Chapman, 
1944; USNM 189956, 1 female, 40 mm SL, New Georgia, 
Solomons, coll. W. Chapman and Cheyne, 15 June 1944; 
USNM 356207, 1 male, 39 mm SL, 2 juveniles, 24-26 
mm SL, 2 larvae, 12 mm SL, 16°49’S, 168°22’E, Namuka 
Island, Vanuatu, coll. J. T. Williams et al., 3 June 1996; 


Table 13. Meristic and morphometric characters of Eusurculus 
pristinus sp. nov. 



Holotype 

USNM 

374171 

Holotype + 

29 paratypes 

Mean (range) 

n 

Standard length in mm 

43 

28.9 (12-46) 

30 

Meristic characters 




Dorsal fin rays 

80 

81.0 (74-86) 

24 

Caudal finrays 

14 

14.8 (14-15) 

4 

Anal fin rays 

60 

62.6 (58-70) 

24 

Pectoral fin rays 

19 

19.3 (18-20) 

9 

Precaudal vertebrae 

12 

11.5(11-12) 

24 

Caudal vertebrae 

30 

31.3 (30-33) 

24 

Total vertebrae 

42 

42.8 (41-44) 

24 

Rakers on anterior gill arch 

14 

15.3(14-18) 

13 

Pseudobranchial filaments 

2 

1.3 (0-2) 

13 

D/V 

6 

6.1 (6-7) 

24 

D/A 

27 

22.4 (18-27) 

24 

V/A 

15 

14.0(13-15) 

24 

Morphometric characters in % of SL 



Head length 

26.3 

26.0 (23.9-28.3) 

13 

Head width 

12.3 

11.8(10.8-12.7) 

13 

Head height 

16.5 

14.9(12.7-16.5) 

13 

Snout length 

5.0 

5.2 (4.4-5.8) 

13 

Upper jaw length 

12.9 

12.5(11.7-13.3) 

13 

Diameter of pigmented eye 

2.3 

2.3 (1.6-3.1) 

25 

Diameter of pupil 

1.4 

1.4 (0.9-1.7) 

14 

Interorbital width 

5.7 

6.1 (5.6-6.6) 

13 

Posterior maxilla height 

4.3 

3.6 (3.3-4.3) 

13 

Postorbital length 

19.1 

19.1 (17.8-21.0) 

13 

Preanal length 

47.8 

47.2 (42.3-49.7) 

13 

Prcdorsal length 

31.4 

30.1 (30.1-33.0) 

13 

Body depth at origin of anal fin 

16.6 

15.0(12.3-17.2) 

13 

Pectoral fin length 

16.1 

14.8(11.9-16.5) 

13 

Pectoral fin base height 

5.6 

5.6 (4.7-6.2) 

13 

Ventral fin length 

21.8 

22.3 (19.3-26.2) 

11 

Base ventral fin - anal fin origin 

29.2 

29.2 (25.5-32.5) 

12 


USNM 366219, 1 male, 29 mm SL, 1 female, 23 mm SL, 
4°14’S, 152°26’E, Mioko Island. New Britain, Bismarck 
Archipelago, Papua New Guinea, coll. D. Cohen and W. 
Davis, 25 Feb. 1965; USNM 374185, 1 male, 27 mm SL, 
8 females, 23-29 mm SL, 2 juveniles, 20-21 mm SL, 



Fig. 25. Eusurculus pristinus sp. nov., USNM 374171, holotype, 45 mm SL. 
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Fig. 26. Eusurculus pristinus sp. nov. A, lateral view of head, holoty pc; B, ventral view of head, holotype; C, ventral view of male copulatory 
organ with hood not bent forward, USNM 356207, 39 mm SL; D, inclined lateral view of male copulatory organ, USNM 356207, 39 mm 
SL; E, view of left pseudoclasper from inside, USNM 356207, 39 mm SL; F, view of left pseudoclasper from inside, holotype; G, median 
view of right otolith, holotype; H, ventral view of right otolith, holotype. 


Bougainville, Solomons, coll. D. Cohen et al., II March 
1965; USNM 384195, I female, 40 mm SL, 1 juvenile, 
23 mm SL, same data as holotype. ZMUC P771632-33, 
1 male, 38 mm SL, 1 female, 34 mm SL, same data as 
USNM 374185. 

Additional specimens. USNM 189951,2 females, 35- 
42 mm SL, 8°52’S, 158°30’E, New Georgia, Solomons. 

Diagnosis. Vertebrae 11-12+30-33=41-44, dorsal fin 
rays 74-86, anal fin rays 58-70, D/A 18-27, V in D 2.0-2.3; 


anterior nostril positioned 1/4 to 1/5 distance from upper 
lip to aggregate distance to anterior margin of eye; two 
pairs of free pseudoclaspcrs, outer pseudoclasper wing¬ 
shaped with moderately broad base and distally widened 
supporter with strong anterior hook (covered by ligament), 
inner pseudoclasper stalked, with slightly widened base 
and miniature sucker-disk with two small hooks; cheek 
with 5-8 rows of scales on upper part and 3-4 rows on 
lower; otoliths with distinct ostium and cauda, colliculi 
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partly fused, otolith length to otolith height 2.0-2.1, ostial 
colliculum length to caudal colliculum length 3.5-5. 

Description (Figs 25, 26). The principal meristic and 
morphometric characters are shown in Table 13. Body 
slender; small sized, mature at about 25 mm SL. Head with 
scale patch on cheek containing 5-8 (6) vertical rows of 
scales on upper part and 3-4 vertical rows on lower part. 
Horizontal diameter of scales on body about 1.8 % SL, 
in 20 horizontal rows. Maxillary ending far behind eyes, 
dorsal margin of maxillary covered by upper lip dermal 
lobe, posterior end expanded, angular. Anterior nostril 
positioned low, 1/4 to 1/5 the distance from upper lip to 
aggregate distance to anterior margin of eye. Posterior 
nostril small, about 1/6 the size of eye. Opercular spine 
with free tip, moderately pointed. Anterior gill arch 
with 14-18 (14) rakers, thereof 2-4 (4) elongate rakers. 
Pseudobranchial filaments 0-2 (2). 

Head sensory pores (Fig. 26A, B). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about 1/3 the size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first anterior 
mandibular pore with or without cirrus. Preopercular pores: 
3 lower, first and second with joined opening; third non¬ 
tubular; tubular upper preopercular pore. [See description 
of Beaglichthys bleekeri for position of pores.] 

Dentition (of holotype). Prcmaxilla with up to five 
outer rows of granular teeth and one inner row of larger 
teeth. Anteriormost teeth in inner row up to 1/2 diameter 
of pupil. Vomer horseshoe-shaped, with two rows of 
equally sized teeth up to 1/4 diameter of pupil. Palatine 
with two rows of equally sized teeth up to 1/3 diameter 
of pupil. Dentary with four outer rows of granular teeth 
and one inner row of larger teeth anteriorly, merging into 
one row of larger teeth posteriorly, up to about size of 3/4 
of pupil diameter. 

Otolith (Fig. 26G, H). Compact, length to height 
2.0-2.1 (39-45 mm SL) and moderately thin (otolith height 
to otolith thickness about 2.0). Anterior tip moderately 
pointed, posterior broad, not much expanded. Dorsal rim 
with broadly rounded predorsal angle and sharp postdorsal 
angle, section in between slightly concave to slightly 
convex, markedly concave in front of predorsal angle, 
less concave behind postdorsal angle; ventral rim gently 
and regularly curved, deepest anterior to middle. Inner 
face moderately convex, outer face slightly concave, both 
smooth. Otolith length to sulcus length 2.0-2.2. Sulcus 
positioned slightly towards anterior, slightly inclined 5° 
towards otolith axis, ostium andcauda separated, colliculi 
partly fused. Ostium much longer and wider than cauda 
(length of ostial colliculum to length of caudal colliculum 
3.5-5, height of ostial colliculum to height of caudal 
colliculum 2.0-3.0). Ventral furrow long, not very distinct, 
close to ventral rim of otolith. 

Axial skeleton. Neural spine of vertebrae 4-5 
inclined and 6-8 (9) depressed. Parapophyses present 
from vertebrae 7 to 12. Pleural ribs on vertebrae 2 to 11. 


First anal fin pterygophore elongate, reaching tip of last 
precaudal parapophysis in males but not in females. 

Male copulatory organ (Fig. 26C-F). Two pairs of 
large, free pseudoclaspers; outer pseudoclasper wing¬ 
shaped with moderately broad base and distally much 
widened supporter with strong anterior hook (covered 
by ligament); inner pseudoclasper stalked, with slightly 
widened base and distally with miniature sucker-disk with 
two small hooks, i.e. intermediate between th e Eusurculus 
and the Ungusurculus pattern. Penis curved, slightly 
longer than pseudoclaspers, with broad base. 

Colour. Live colour unknown. Preserved colour 
medium brown. 

Comparison. See E. andamanensis and E. pistillum 
for detailed comparison. 

The shape of the inner pseudoclasper with the miniature 
sucker-disk with two small hooks resembles the pattern 
found in species of Ungusurculus gen. nov., and appears 
intermediate between Eusurculus and Ungusurculus 
gen. nov. There is one species of Ungusurculus gen. nov. 
geographically co-occurring with E. pristinus , U. collettei 
sp. nov. Eusurculus pristinus, however differs from 
all Ungusurculus species in the presence of an upper 
preopercular pore (vs absent) and clearly separated ostium 
and cauda (vs fused, although sometimes with a small step 
at the ventral margin of the sulcus indicating a former 
separation of ostium and cauda). 

Distribution. Eusurculus pristinus is distributed from 
the Bismarck Archipelago and Bagabag Island off the New 
Guinea mainland to the Solomon Islands and Vanuatu 
(Fig. 20), an offshore oceanic island distribution pattern 
similar to Diancistrus eremitus Schwarzhans, Moller and 
Nielsen, 2005. 

Etymology. From pristinus (Latin = ancient, original) 
referring to the simpler pattern of the inner pseudoclasper 
when compared to the sucker-disk observed in the other 
two species of the genus. A noun in apposition. 

Lapitaichthys gen. nov. 

(Tables 1, 2, 14) 

Type species: Lapitaichthys frickei sp. nov. Gender 
masculine. 

Diagnosis. Genus of Dinematichthyini with following 
combination of characters: anterior nostril placed 
moderately low on snout (1/3.5 the distance from upper 
lip to aggregate distance to anterior margin of eye); 
male copulatory organ with single pair of small (outer) 
pseudoclaspers with single supporter and small hook 
at anterior rim; small sized, not exceeding 50 mm SL; 
precaudal vertebrae 12-13, total vertebrae 43-45; dorsal fin 
rays 92-99, branchiostegal rays 6-7; V in D 2.4-2.6; head 
with scale patch on cheek only, no scales on operculum; 
upper preopercular pore present; otolith moderately 
elongate (otolith length to height 2.0-2.1), sulcus slightly 
inclined (5°), colliculi separated, ostium length to cauda 
length 2.5-2.8; maxilla expanded posterio-ventrally. 
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Comparison. The combination of a single 
pseudoclasper, the presence of an upper preopercular 
pore and the separation of the colliculi of the sulcus of 
the otolith distinguishes Lapitaichthys from all other 
dinematichthyine genera. Monothrix resembles it in 
the single pseudoclasper and the presence of an upper 
preopercular pore, but has fused colliculi in the undivided 
sulcus. Eusurculus and Mascarenichthys gen. nov. as well 
as the New World Ogilbia and Ogilbichthys all share the 
presence of the upper preopercular pore and the separated 
colliculi (or at least ostium and cauda with partly fused 
colliculi) with Lapitaichthys , but all have two (or three) 
pairs of pseudoclaspers with the inner pseudoclaspers 
usually being highly specialised. The position of the 
anterior nostril is moderately low, intermediate between 
the situation in Dinematichthys (less than 1/3 the distance 
from upper lip to aggregate distance to anterior margin 
of eye) and most other Dinematichthyini (more than 
1/4 the distance from upper lip to aggregate distance to 
anterior margin of eye). A similar intermediate position 
of the anterior nostril is found in some species of the 
genus Diancistrus (see Schwarzhans et al. 2005) and in 
Eusurculus pistillum (see above). 

Species. The genus is monotypic. 

Etymology. Named in recognition of the Lapita 
culture, the early indigenous pottery culture of Polynesia, 
which was first discovered in New Caledonia, the region 
to which Lapitaichthys appears to be endemic. The name 
is based on the local word ‘ xaapeta ’, meaning ‘dig a hole’, 
which was misheard and became ‘ lapita ’. 

Lapitaichthys frickei sp. nov. 

(Figs 10, 27-28; Tables 2, 14) 

Material examined. (48 specimens, 16-50 mm SL). 
HOLOTYPE- SMNS 23029, male, 43 mm SL, 22°09.2’S, 
166°14.7’E, New Caledonia, coastal reefs about 27 km to 
the west-north-west of Noumea, depth 0.2-2.5 m, coll. R. 
Fricke, 23 May 2000. PARATYPES-MNHN 1980-1005, 

2 males, 47-49 mm SL, 1 females, 45 mm SL, Anse Vata, 
Noumea, New Caledonia, depth 0-2 m, coll. J. C. Randall 
and L. A. Maugc, 14 Jan. 1979; NMNZ P.029586, 1 male, 
46 mm SL, 22°38.6’S, 166°38.6’E, 6 miles off Goelands 
Kay, New Caledonia, depth 1-2 m, coll. C. D. Roberts 
and C. Paulin, 27 Oct. 1992; ROM 65316, 2 males, 45-47 
mm SL, 4 females, 38-43 mm SL, 1 juvenile, 22 mm 
SL, 22°16.3’S, 166°23.0’E, Isle Nou, New Caledonia, 
coll. G. Klassen and M. Kulbicki, 29 Aug. 1991; ROM 
65318, 2 males, 43-47 mm SL, 4 females, 39-45 mm SL, 

3 juveniles, 16-18 mm SL, 22°2TS, 166°21’E, N of Isle 
De Crouy, New Caledonia, coll. G. Klassen and P. Tirard, 
16 Sept. 1991; SMNS 18238, 2 females, 46-48 mm SL, 
22°12.3’S, 166°21.3’E, coastal reefs about 10 km to the 
west-north-west of Noumea, New Caledonia, depth 0-1 
m, coll. R. Frickc, 22 July 1996; SMNS 22849, 1 female, 
49 mm SL, 22°34.1’S, 167°25.4’E, lie des Pins, New 
Caledonia, depth 0-2.5 m, coll. R. Fricke, 16 May 2000; 


Table 14. Meristic and morphometric characters of Lapitaichthys 
frickei sp. nov. 



Holotype 

SMNS 

23029 

Holotype + 

47 paratypes 

Mean (range) 

n 

Standard length in mm 

43 

39.5 (16-50) 

48 

Meristic characters 




Dorsal fin rays 

93 

95.0 (89-99) 

31 

Caudal finrays 

16 

15.6(14-16) 

31 

Anal fin rays 

66 

68.7 (62-74) 

31 

Pectoral fin rays 

22 

22.3 (22-23) 

8 

Precaudal vertebrae 

12 

12.0(12-13) 

34 

Caudal vertebrae 

32 

31.8 (30-33) 

34 

Total vertebrae 

44 

43.9 (43-45) 

34 

Rakers on anterior gill arch 

16 

16.4(15-22) 

10 

Pseudobranchial filaments 

1 

1.0 (0-2) 

10 

D/V 

6 

6 

32 

D/A 

32 

31.4 (28-35) 

32 

V/A 

15 

15.2(14-17) 

31 

Morphometric characters in % of SL 



Head length 

23.9 

24.6 (22.7-27.8) 

10 

Head width 

12.2 

11.5 (9.1-13.1) 

10 

Head height 

14.8 

14.4(12.1-16.2) 

10 

Snout length 

5.4 

5.4 (4.5-7.1) 

10 

Upper jaw length 

12.3 

12.2(11.1-14.1) 

10 

Diameter of pigmented eye 

2.7 

2.6 (2.3-3.3) 

10 

Diameter of pupil 

1.9 

1.4 (1.2-1.9) 

10 

Interorbital width 

6.8 

6.5 (5.5-7.6) 

10 

Posterior maxilla height 

3.8 

4.0 (3.1-4.6) 

10 

Postorbital length 

16.9 

17.0(15.6-20.4) 

10 

Preanal length 

49.3 

48.4 (46.4-50.5) 

8 

Predorsal length 

28.8 

29.1 (27.5-32.5) 

9 

Body depth at origin of anal fin 

16.4 

15.1 (11.8-16.4) 

10 

Pectoral fin length 

14.2 

13.3(11.7-15.0) 

10 

Pectoral fin base height 

4.8 

5.6 (4.8-7.2) 

10 

Ventral fin length 

22.9 

22.0(19.5-26.6) 

10 

Base ventral fin - anal fin origin 

33.7 

31.1 (28.0-33.7) 

8 


SMNS 26367,1 male, 41 mm SL, 3 females, 32-43 mm SL, 
same data as holotype; SMNS 25443, 1 male, 45 mm SL, 4 
females, 38-50 mm SL, 1 juvenile, 23 mm SL, 22°36.4’S, 
167°24.8’E, Hot Mwere, lies des Pins, New Caledonia, 
0-1.5 m, coll. R. Fricke, 27 Oct. 2006; USNM 319897, 6 
males, 27-45 mm SL, 7 females, 36-45 mm SL, 22°15’S, 
166°22’E, northwest off Noumea, New Caledonia, depth 
2 m, coll. J. T. Williams and G. Mhou Tham, 8 Nov. 1991; 
ZMUC P771619-20, same data as USNM 319897, 1 male, 
43 mm SL, 1 female, 40 mm SL. 

Diagnosis. See generic diagnosis. 

Description (Figs 27, 28). The principal meristic and 
morphometric characters are shown in Table 14. Body and 
head slender, snout pointed; small sized, mature at about 
25 mm SL. Head with scale patch on cheek containing 6-7 
vertical rows of scales on the upper part and 4 vertical rows 
on the lower part. Horizontal diameter of scales on body 
about 1.5 % SL, in 22 horizontal rows. Maxillary ending 
far behind eyes, dorsal margin of maxillary covered by 
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Fig. 27. Lapitaichthysfrickei sp. nov., SMNS 23029, holotype, 43 mm SL. 


upper lip dermal lobe, posterior end expanded, angular 
with knob. Anterior nostril positioned moderately low, 
1/3.5 the distance from upper lip to aggregate distance to 
anterior margin of eye. Posterior nostril small, about 1/5 
size of eye. Opercular spine with short free tip, pointed. 
Anterior gill arch with 15-22 (16) rakers, thereof 2-3 (2) 
elongate rakers. Pseudobranchial filaments 0-2 (1). 

Head sensory pores (Fig. 28A, B). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about 1/3 the size of three anterior pores. 


Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore without cirrus. Preopercular 
pores: 3 lower, first and second with joined opening; 
third non-tubular; tubular upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with up to three 
outer rows of granular teeth and one inner row of larger 
teeth. Anteriormost teeth in inner row up to 1/2 diameter 
of pupil. Vomer horseshoe-shaped, with two rows of 



Fig. 28. Lapitaichthys frickei sp. nov. A, lateral view of head, USNM 319897, male, 45 mm SL; B, ventral view of head, USNM 319897, 
male, 45 mm SL; C, inclined lateral view of male copulatory organ, holotype; D, view of left pseudoclaspcr from inside, holotype; E, 
median view of right otolith, USNM 319897, male, 45 mm SL; F, ventral view of right otolith. USNM 319897, male, 45 mm SL. 
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equally sized teeth up to 1/3 diameter of pupil. Palatine 
with two rows of equally sized teeth up to 1/4 diameter of 
pupil. Dentary with two outer rows of granular teeth and 
one inner row of larger teeth anteriorly, merging into one 
row of larger teeth posteriorly, up to about size of 1/2 of 
pupil diameter. 

Otolith (Fig. 28E, F). Moderately elongate in shape, 
length to height 2.0-2.1 (36-49 mm SL) and thick (otolith 
height to otolith thickness about 2). Anterior tip slightly 
pointed; posterior tip more expanded and pointed. Dorsal 
rim with sharp predorsal angle and sharp projecting 
postdorsal angles, section in between concave, also 
markedly concave in front of predorsal angle and behind 
postdorsal angle; ventral rim gently and evenly curved, 
deepest about at middle. Inner face convex, outer face 
slightly concave, both smooth. Otolith length to sulcus 
length 1.6-1.8. Sulcus positioned slightly towards anterior, 
slightly inclined 5° towards otolith axis, markedly 
deepened, colliculi clearly separated. Ostium longer and 
wider than cauda (length of ostial colliculum to length of 
caudal colliculum 2.5-2.8, height of ostial colliculum to 
height of caudal colliculum 1.6-1.9). Ventral furrow long, 
distinct, very close to ventral rim of otolith, posteriorly 
turning upwards; dorsal depression narrow, bent, almost 
resembling ventral furrow. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-9 depressed. Parapophyses present from vertebrae 
6 to 12. Pleural ribs on vertebrae 2 to 11 (12). First anal 
fin pterygophorc elongate, but usually not reaching tip of 
last precaudal parapophysis in males and even shorter in 
females. 

Male copulatory organ (Fig. 28C-D). Single pair of 
small (outer) pseudoclaspers, simple wing-shaped, with 
single supporter, often with little claw-like hook at middle 
of anterior rim of pseudoclasper. Penis stout, not much 
longer than pseudoclasper, curved, with broad basis. 

Colour. Live colour yellow (SMNS 23029, SMNS 
22849). Preserved colour usually very light to light 
brown. 

Comparison. See comparison between Lapitaichthys 
and other genera. 

Distribution. Known exclusively from south-eastern 
New Caledonia, from the vicinity of Noumea to the Isle 
des Pins (Fig. 10). 

Ecology. Lapitaichthysfrickei is restricted to lagoonal 
and back reef environments. The holotype and most SMNS 
paratypes were found in crevices of coralline rock of 
fringing lagoonal reefs associated with live corals. SMNS 
22849 from the lie des Pins was found in crevices of the 
coralline rock of a lagoonal patch reef, also associated 
with live corals. 

Etymology. Named in honour of Ronald Fricke, 
Stuttgart, SMNS, in recognition of his many contributions 
to the fishes of the south-western West Pacific and his 
support in making available the valuable material from 
the SMNS collection. 


Majungaichthys gen. nov. 

(Tables 1,2, 15) 

Type species: Majungaichthys simplex sp. nov. Gender 
masculine. 

Diagnosis. Genus of Dinematichthyini with following 
combination of characters: anterior nostril placed low on 
snout (1/4 the distance from upper lip to aggregate distance 
to anterior margin of eye); male copulatory organ with 
two pairs of small pseudoclaspers, outer pseudoclasper 
simple, flap-like, not much larger than simple flap-like 
inner pseudoclasper; small sized fish, not much exceeding 
40 mm SL; precaudal vertebrae 12, total vertebrae 43-44; 
dorsal fin rays 71-79; V in D 1.9-2.1; head with scale patch 
on cheek only, no scales on operculum; upper preopercular 
pore present; otolith moderately elongate (otolith length 
to height 2.1-2.2), sulcus short (otolith length to sulcus 
length 1.9) slightly inclined (5°), colliculi fused (sometimes 
incomplete with indication of distinction of ostial and 
caudal colliculi); maxilla expanded posteroventrally. 

Comparison. Majungaichthys shares the combination 
of two pairs of pseudoclasper, the presence of an upper 
preopercular pore and the (sometimes incompletely) 
fused colliculi of the undivided sulcus of the otolith with 
a number of dinematichthyine genera, i.e. Brotulinella, 
Diancislrus, Paradiancistrus and Ungusurculus n. gen. 
from the Indo-west Pacific and Pseudogilbia from American 
waters. They are, however, all distinguished by their 
respective specializations of their pseudoclaspers - the 
anteriorly joined inner and outer pseudoclaspers found in 
Brotulinella, Diancistrus and Paradiancistrus, the claw-like 
specialization of the inner pseudoclasper and the hooked 
outer pseudoclasper in Ungusurculus gen. nov. - and in the 
case of Paradiancistrus and Pseudogilbia by the presence 
of a single lower preopercular pore (vs 3 pores). In terms 
of the pseudoclasper morphology, Majungaichthys (and 
Mascarenichthys gen. nov., see later) is the most similar 
of all the Indo-west Pacific Dinematichthyini to the most 
common American genus Ogilbia. Majungaichthys differs 
from both these genera in the otolith showing an undivided 
sulcus with fused colliculi (vs divided and separated 
colliculi). From Mascarenichthys it further differs in the 
higher number of precaudal vertebrae (12 vs 11) and total 
vertebrae (43-44 vs 39-42). 

Species. The genus is monotypic. 

Etymology. Named after the Majunga (Mahajanga) 
province of Madagascar, where the type locality is 
located. 

Majungaichthys simplex sp. nov. 

(Figs 29-31; Tables 2, 15) 

Material examined. (7 specimens, 26-40 mm SL). 
HOLOTYPE - USNM 374170, male, 37 mm SL, 16°21’S, 
43°59’E, lie Chesterfield, off Cape Saint-Andre, Majunga 
province, Madagascar, L. W. Knapp et al., 16 Oct. 1964. 
PAR ATYPE-USNM 384196, 1 female, 40 mm SL, same 
data as holotype. 
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Fig. 29. Sample sites of Majungaichthys simplex sp. nov., 
Mascarenichthys heemstrai sp. nov., M. microphthalmus sp. 
nov. and Mascarenichthys sp. One symbol may represent several 
samples. 

Tentatively assigned specimens. USNM 374164, 
1 female, 26 mm SL, 10°I9’S, 56°35’E, Agalega Island 
(north island), Mauritius; USNM 374174,3 females, 30-35 
mm SL, 10°19’S, 56°35’E, Agalega Island (north island), 
Mauritius; USNM 374175, 1 female, 32 mm SL, 10 o 2LS, 
56°35’E, Agalega Island (north island), Mauritius. 

Diagnosis. See generic diagnosis. 

Description (Figs 30, 31). The principal meristic and 
morphometric characters are shown in Table 15. Body 
moderately elongate with blunt snout; small sized, mature 
at about 35 mm SL. Head with scale patch on cheek 
containing 4-5 (5) vertical rows of scales on upper part 
and 3 vertical rows on lower part. Horizontal diameter 
of scales on body about 1.5 % SL, in 20 horizontal rows. 
Maxillary ending well behind eyes, dorsal margin of 
maxillary covered by upper lip dermal lobe, posterior end 



Table 15. Meristic and morphometric characters of Majungaichthys 
simplex sp. nov. 



Holotype Paratype 

Tentatively 


USNM 

USNM 

assigned 


374170 

384196 

non-types n = 4 




Mean (range) 

Standard length in mm 
Meristic characters 

37 

40 

32.4 (26-35) 

Dorsal fin rays 

79 

78 

72.8 (71-75) 

Caudal finrays 

14 

14 

14.3 (14-15) 

Anal fin rays 

58 

59 

59.0 (56-62) 

Pectoral fin rays 

20 

20 

18.3(18-19) 

Precaudal vertebrae 

12 

12 

12 

Caudal vertebrae 

31 

32 

31.5 (31-32) 

Total vertebrae 

43 

44 

43.5 (43-44) 

Rakers on anterior gill arch 

13 

15 

14.0(12-17) 

Pseudobranchial filaments 

2 

2 

2 

D/V 

6 

6 

6 

D/A 

24 

24 

20.8 (20-21) 

V/A 

15 

15 

13.8(13-14) 

Morphometric characters 

in % of SL 



Head length 

25.6 

24.2 

26.2 (24.7-26.9) 

Head width 

11.6 

12.5 

12.6(11.9-13.5) 

Head height 

15.0 

15.5 

15.1 (14.6-16.2) 

Snout length 

5.6 

5.4 

5.8 (5.3-6.3) 

Upper jaw length 

12.9 

12.6 

13.5 (12.7-14.1) 

Diameter of pigmented eye 

2.5 

2.4 

2.4 (1.9-2.8) 

Diameter of pupil 

1.6 

1.7 

1.5 (1.2-1.8) 

Intcrorbital width 

7.0 

6.3 

6.6 (6.1-7.3) 

Posterior maxilla height 

4.2 

4.3 

4.0 (3.6-4.4) 

Postorbital length 

18.2 

17.9 

18.3 (18.0-19.1) 

Prcanal length 

49.5 

46.8 

44.1 (41.9-45.3) 

Prcdorsal length 

32.8 

30.3 

32.1 (31.4-32.9) 

Body depth at origin of 
anal fin 

16.4 

16.8 

15.1 (13.8-15.8) 

Pectoral fin length 

16.5 

15.2 

15.2(13.6-16.2) 

Pectoral fin base height 

5.4 

5.7 

5.3 (4.3-5.9) 

Ventral fin length 

- 

25.9 

22.2 (19.7-24.9) 

Base ventral fin - 

30.1 

30.3 

26.7 (25.5-27.5) 

anal fin origin 




expanded, angular. Anterior nostril positioned moderately 
low, 1/4 the distance from upper lip to aggregate distance 
to anterior margin of eye. Posterior nostril small, about 



Fig. 30. Majungaichthys simplex sp. nov., USNM 374170, holotype, 37 mm SL. 
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Fig. 31. Majungaichthys simplex sp. nov. A, lateral view of head, holotype; B, ventral view of head, holotype; C, ventral view of male 
copulatory organ, holotype; D. inclined lateral view of male copulatory organ, holotype; E, view of left pseudoclasper from inside, 
holotype; F, median view of right otolith, holotype; G, median view of right otolith, USNM 374174, female, 35 mm SL. 


1/5 the size of eye. Opercular spine with short free tip, 
pointed. Anterior gill arch with 12-17 (15) rakers, thereof 
3 elongate rakers. Pseudobranch ial filaments 2. 

Head sensory pores (Fig. 31 A, B). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about 1/3 the size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore with cirrus. Preopercular pores: 
3 lower, first and second with joined opening; third non¬ 
tubular; tubular upper preopercular pore. [See description 
of Beaglichthys bleekeri for position of pores.] 

Dentition (of holotype). Premaxilla with up to four 
outer rows of granular teeth and one inner row of larger 
teeth. Antcriormost teeth in inner row up to 2/3 diameter 
of pupil. Vomer horseshoe-shaped, with two rows of 
equally sized teeth up to 1/4 diameter of pupil. Palatine 
with a single row of teeth, up to 1/4 diameter of pupil. 
Dentary with three outer rows of granular teeth and one 
inner row of larger teeth anteriorly, merging into one row 


of larger teeth posteriorly, up to about size of 3/4 of pupil 
diameter. 

Otolith (Fig. 3IF, G). Moderately elongate in shape, 
length to height 2.1 (35-37 mm SL) and moderately thick 
(otolith height to otolith thickness about 2.1). Anterior tip 
angular, rather blunt; posterior tip incomplete, probably 
somewhat expanded. Dorsal rim with rounded pre- and 
postdorsal angles, section in between slightly concave, also 
concave behind postdorsal angle; ventral rim gently and 
evenly curved, somewhat deeper in front of middle. Inner 
face convex, outer face flat, both smooth. Otolith length 
to sulcus length 1.9. Sulcus positioned slightly towards 
anterior, slightly inclined 5° towards otolith axis, ostium 
and cauda undivided, colliculi fused. Ventral furrow long, 
distinct, close to ventral rim of otolith, posteriorly turning 
upward to meet posterior tip of sulcus. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 depressed. Parapophyses present from vertebrae 7 
to 12. Pleural ribs on vertebrae 2 to 10 (11 in the specimens 
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from Agalega). First anal fin pterygophore elongate, 
reaching tip of last precaudal parapophysis in males but 
not in females. 

Male copulatory organ (Fig. 31C-E). Two pairs of 
moderately large, simple, flap-like pseudoclaspers, the 
outer being just slightly longer than the inner; isthmus 
wide. Penis curved, slightly longer than pseudoclasper, 
with broad basis. 

Colour. Live colour unknown. Preserved colour 
medium reddish brown. 

Comparison. See comparison between Majungaichthys 
and other genera. 

Distribution. Exclusively known from the small lie 
Chesterfield, Majunga province, off the north-western 
coast of Madagascar (Fig. 29). Five female specimens 
from the Agalega Islands to the north-east of Madagascar 
are only tentatively assigned to the species. They differ 
slightly from the two specimens from Madagascar in the 
lower dorsal fin ray count (71-75 vs 78-79), lower D/A 
(20-21 vs 24), 1 loin vertebrae (vs 2) and the distance from 
the base of the ventral fin to the anal fin origin (25.5-27.5 
vs 30.1-30.3). It is expected that these small differences 
represent intraspecific variation, but it is also possible 
that, once pseudoclaspers from males from Agalega have 
become known, they could qualify for a distinct species. 

Etymology. From simplex (Latin = simple) referring 
to the simple pattern of the pseudoclaspers. A noun in 
apposition. 

Mascarenichthys gen. nov. 

(Tables 1, 2, 16, 17) 

Type species: Mascarenichthys heemstrai sp. nov. 
Gender masculine. 

Diagnosis. Genus of Dincmatichthyini with following 
combination of characters: anterior nostril placed low on 
snout (1/4 to 1/5 the distance from upper lip to aggregate 
distance to anterior margin of eye); male copulatory organ 
with two pairs of pseudoclaspers, the inner broad, with 
three ridges in anterior, posterior and inward direction 
and hidden in pocket of wide isthmus in resting position; 
tip of penis bent, hook-like, at 90° angle; small sized, not 
much exceeding 50 mm SL; precaudal vertebrae 11, total 
vertebrae 39-42; dorsal fin rays 62-73, branchiostegal 
rays 6-7; V in D 1.8-2.1; head with scale patch on cheek 
only, no scales on operculum; upper preopercular pore 
present; otolith very elongate (otolith length to height 
2.3-2.5), sulcus slightly inclined (5°), colliculi separated, 
ostium length to cauda length 3.5-4.5; maxilla expanded 
posteroventrally, rounded. 

Comparison. Mascarenichthys shares the combination 
of two pairs of pseudoclaspers, the presence of an upper 
preopercular pore and the separated colliculi of the clearly 
divided sulcus of the otolith, with Eusurculus from the 
Indo-west Pacific and Ogilbia from American waters. The 
broad inner pseudoclasper with the three ridges, its fitting 
in a pocket of the isthmus and the hook-like bent tip of 


the penis distinguish Mascarenichthys from Eusurculus 
with its stalked inner pseudoclasper terminating in 
a sucker-disk. The low dorsal fin ray count (62-73) 
further distinguishes Mascarenichthys from Eusurculus 
(74-92). 

For distinction from Majungaichthys, with which it 
co-occurs in the general area, see description of the genus 
(above). 

Of all Indo-west Pacific Dinematichthyini, 
Mascarenichthys (and Majungaichthys, see above) appears 
to be closest to the American genus Ogilbia, with which 
it shares many diagnostically important characters (see 
above). The main difference is the pocket on the isthmus, 
in which the inner pseudoclasper is hidden in the resting 
position. This has never been observed in Ogilbia, but is a 
common character in another American dincmatichthyine 
genus ( Ogilbichthys ) which has two inner pseudoclaspers 
(like Dactylosurculus ) of which the anterior one in some 
species is partly hidden in a pocket of the isthmus. Whether 
this rather unique development represents a synapomorphy 
or is a functional analogy remains uncertain at present. In 
Mascarenichthys the inner pseudoclasper is so well hidden 
in the pocket of the isthmus in such a way that without 
specific unearthing with the use of forceps it may easily 
go unrecognised. 

Species. The genus includes two new species plus a 
possible further species currently left in open nomenclature 
due to the lack of adequate male specimens. 

Etymology. Named in reference to the Mascarene 
plate, from where most of the specimens observed so far 
have been obtained. 

Mascarenichthys heemstrai sp. nov. 

(Figs 29, 32, 33; Tables 2, 16) 

Material examined. (77 specimens, 19-51 mm SL). 
HOLOTYPE - ANSP 138387, male, 44 mm SL, 4°39’S, 
55°3LE, off eastern Mahc, Anonyme Island, large 
sandy-bottom tidepool, Seychelles, depth 0-2 m, coll. 
D. Dockins and R. Rosenblatt, 4 Feb. 1964. PARATYPES 
- Seychelles: ANSP 138385, 1 male, 36 mm SL, 5°25’S, 
53°18’E, Amirante Islands, D’Arros Island, depth 0-2.5 
m, coll. J. E. Boehlke etai, 6 March 1964; ANSP 187333, 
5 males, 28-42 mm SL, 14 females 23-51 mm SL, same 
data as holotype; ANSP 179178, 4 males, 28-41 mm SL, 
8 females, 26-48 mm SL, 2 juveniles, 19-22 mm SL, 
4°39’S, 55°30’E. off eastern Mahe, depth 0-3 m, coll. 
J. E. Boehlke et al, 10 Feb. 1964; BMNH 1932.7.29.48, 
1 female, 51 mm SL, Cerf Island, north of Mahe, coll. 
Wood, date unknown; BPBM 21598, 2 males, 30-37 mm 
SL, 2 females, 36-41 mm SL, La Digue Island, depth 
0-1 m, coll. J. E. and H. A. Randall and D. Woodland, 1 
June 1977; BPBM 22979, 1 female, 24 mm SL, La Digue 
Island, depth 0-1 m, coll. J. E. and H. A. Randall and D. 
Woodland, 1 June 1977; USNM 267205, 5 males, 27-34 
mm SL, 4 females, 24-33 mm SL, Mahe, depth 0-3 m, 
coll. J. T. Williams at al., 1 May 1984; Cargados Carajos: 
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Fig. 32. Mascarenichthys heemstrai sp. nov., ANSP 138387, holotype, 44 mm SL. 


USNM 366232, 2 males, 21-36 mm SL, 6 females, 24-36 
mm SL, 1 juvenile, 22 mm SL, 16°43’S, 59°35’E, Veronge 
Bay, depth 0-1 m, coll. V. Springer et al., 11 April 1976; 
USNM 374165, 1 juvenile, 20 mm SL, 16°15’S, 59°33’E, 
Albatross Island, depth 0-18 m, coll. V. Springer el al ., 
6 April 1976; USNM 374168, 2 males, 5 females, 31-42 


Table 16. Meristic and morphometric characters of Mascarenichthys 
heemstrai sp. nov. 



Holotype 

ANSP 

138387 

Holotype + 

47 paratypes 

Mean (range) 

n 

Standard length in mm 

44 

35.0(19-51) 

77 

Meristic characters 




Dorsal fin rays 

68 

67.4 (62-73) 

69 

Caudal finrays 

15 

15.6(15-16) 

16 

Anal fin rays 

52 

51.5 (46-56) 

69 

Pectoral fin rays 

18 

17.5 (16-18) 

37 

Precaudal vertebrae 

11 

11 

68 

Caudal vertebrae 

28 

29.1 (28-31) 

68 

Total vertebrae 

39 

40.1 (39-42) 

69 

Rakers on anterior gill arch 

15 

14.6(13-18) 

22 

Pseudobranchial filaments 

2 

2 

20 

D/V 

6 

6.1 (5-7) 

69 

D/A 

23 

20.9 (17-25) 

69 

V/A 

14 

13.7(13-15) 

69 

Morphometric characters in % of SL 



Head length 

26.4 

25.7 (23.4-27.5) 

44 

Head width 

14.3 

12.7(11.9-14.3) 

25 

Head height 

16.3 

14.5 (12.8-16.3) 

25 

Snout length 

5.7 

5.6 (5.1-6.5) 

25 

Upper jaw length 

14.1 

12.8(11.0-14.3) 

25 

Diameter of pigmented eye 

2.1 

2.1 (1.5-2.7) 

47 

Diameter of pupil 

1.3 

1.3 (0.8-1.9) 

40 

Interorbital width 

6.6 

5.8 (5.1-6.6) 

24 

Posterior maxilla height 

3.3 

3.4 (3.0-4.4) 

26 

Postorbital length 

19.2 

18.5(16.1-20.7) 

25 

Preanal length 

51.5 

48.0(44.1-51.5) 

41 

Predorsal length 

32.8 

32.2 (29.4-35.5) 

42 

Body depth at origin of anal fin 

17.3 

15.2(13.0-18.6) 

26 

Pectoral fin length 

14.5 

13.8(11.5-16.1) 

26 

Pectoral fin base height 

6.4 

5.4 (5.0-6.4) 

25 

Ventral fin length 

22.3 

21.9(17.1-26.2) 

43 

Base ventral fin - anal fin origin 

31.9 

30.1 (27.1-33.1) 

23 


mm SL, 16°25’S, 59°36’E, Raphael Island, depth 6-11 
m, coll. V. Springer et al., 6 April 1976; USNM 374169, 1 
male, 5 females, 23-36 mm SL, 16°28’S, 59°40’E, Raphael 
Island, depth 0-6 m. coll. V. Springer et al., 5 Apr 1976; 
ZMUC P771621-22, 1 male, 30 mm SL, 1 female, 34 mm 
SL, same data as USNM 366232; Mauritius: AMS 1.28101- 
033, 1 male, 34 mm SL, 20°30.8’S, 57°33.7’E, south coast 
at Senneville, Riviere des Anguilles, depth 0.2-1.5 m, 
coll. J. Paxton, O. Griffiths and M. Welshman, 1 Nov. 
1988; BPBM 20202, 2 females, 39-51 mm SL, between 
Trou d’eau Douce and Palmar, depth 0.5-1.5 m, coll. J. 
E. Randall, 7 November 1973; Reunion: SMNS 21084, 1 
female, 42 mm SL, 21°09.2’S, 55°16.3’E, SSE Pointe des 
Chateaux, west coast of Island, depth 0-1.5 m, coll. R. 
Fricke, 31 Dec. 1998. 

Additional material. USNM 349826, 1 female, 39 mm 
SL, 20°30’S, 57°34’E, south-eastern coast of Mauritius. 

Diagnosis. Vertebrae 11+28-30 (rarely 31) = 39-41 
(rarely 42), dorsal fin rays 62-73, anal fin rays 46-56, 
pectoral fin rays 16-18, D/A 17-25, V in D 1.8-2.1; 
anterior nostril positioned 1/4-1/5 the distance from 
upper lip to aggregate distance to anterior margin of eye; 
eyes moderately large (1.5-2.7 % SL); two pairs of free 
pseudoclaspers, outer pseudoclasper simple, flap-shaped 
with pointed tip, broad at base, short, slightly longer than 
inner pseudoclasper, inner pseudoclasper broad, with 
three ridges in anterior, posterior and inward direction 
and hidden in pocket of wide isthmus (in resting position); 
cheek with 5-7 rows of scales on upper part and 3-4 rows 
on lower part; upper preopercular pore present; otolith very 
elongate (otolith length to height 2.3-2.5), sulcus slightly 
inclined (5°), colliculi separated, ostium length to cauda 
length 3.5-4.5. 

Description (Figs 32, 33). The principal meristic and 
morphometric characters are shown in Table 16. Body 
moderately elongate with moderately pointed snout; small 
sized, mature at about 25 mm SL. Mead with scale patch 
on cheek containing 5-7 (7) vertical scale rows on upper 
part and 3-4 vertical rows on lower. Horizontal diameter 
of scales on body about 1.2 % SL, in 21 horizontal rows. 
Maxillary ending well behind eyes, dorsal margin of 
maxillary covered by upper lip dermal lobe, posterior 
end expanded, angular. Anterior nostril positioned low, 
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Fig. 33. Mascarenichthys heemstrai sp. nov. A, lateral view of head, BMNH 1932.7.29.48, female, 51 mm SL; B, lateral view of head, 
SMNS 21084, female, 42 mm SL; C, ventral view of head, BPBM 20202, female, 51 mm SL; D, lateral view of head, USNM 366232, 
male, 36 mm SL; E, ventral view of head, USNM 366232, male, 36 mm SL; F, ventral view of male copulatory organ with hood not bent 
forward, USNM 366232, male, 36 mm SL; G, ventral view of male copulatory organ with hood bent forward and inner pscudoclaspers 
submerged in pocket of isthmus, holotypc; H, ventral view of male copulatory organ with hood bent forward and inner pscudoclaspers 
excavated, holotypc: I, inclined lateral view of male copulatory organ. AMS 1.28101-033, male, 34 mm SL; J, view of left pseudoclaspcr 
from inside, holotypc; K, view of left pseudoclaspcr from inside, BPBM 21598, male, 37 mm SL; L, view of left pscudoclasper from 
inside, USNM 366232, male, 36 mm SL; M, median view of right otolith, BMNH 1932.7.29.48, female, 51 mm SL; N, ventral view of 
right otolith, BMNH 1932.7.29.48, female, 51 mm SL; O, median view of right otolith, SMNS 21084, female, 42 mm SL; P, median view 
of right otolith, USNM 366232, male, 36 mm SL. 
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1/4-1/5 distance from upper lip to aggregate distance to 
anterior margin of eye. Posterior nostril small, about 1/4 
size of eye. Opercular spine with free tip, pointed. Anterior 
gill arch with 13-18 (15) rakers, thereof3 elongate rakers. 
Pseudobranchial filaments 2. 

Head sensory pores (Fig. 33A-E). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about half the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior); 
first anterior mandibular pore with or without cirrus. 
Preopercular pores: 3 lower, first and second with joined 
opening; third non-tubular; tubular upper preopercular 
pore. [See description of Beaglichthys bleekeri for position 
of pores.] 

Dentition (of holotype). Premaxilla with four outer 
rows of granular teeth and one inner row of larger teeth. 
Anteriormost teeth in inner row up to 2/3 of diameter of 
pupil. Vomer horseshoe-shaped, with two rows of equally 
sized teeth up to 1/2 diameter of pupil. Palatine with two 
rows of equally sized teeth up to 1/2 diameter of pupil. 
Dentary with three outer rows of granular teeth and one 
inner row of larger teeth anteriorly, merging into one row 
of larger teeth posteriorly, up to about size of 3/4 of pupil 
diameter. 

Otolith (Fig. 33M-P). Very elongate in shape, length 
to height 2.3-2.5 (30-51 mm SL) and moderately thin 
(otolith height to otolith thickness about 2.5). Anterior tip 
moderately pointed, more pointed and longer in smaller 
specimens, posterior tip expanded, moderately pointed. 
Dorsal rim with broadly rounded prcdorsal angle and 
slightly more pronounced postdorsal angle (particularly 
in smaller specimens, Fig. 33P), small concavity above 
anterior tip in large specimens, almost straight in small 
specimens, concavity behind postdorsal angle only in 
small specimens; ventral rim gently and regularly curved, 
deepest in front of its middle. Inner face moderately 
convex, outer face concave, both smooth. Otolith length to 
sulcus length 1.8-2.1 in large specimens, 2.1-2.25. Sulcus 
positioned slightly anteriorly, inclined about 5° toward 
otolith axis, colliculi separate, ostium much longer and 
wider than cauda, ostium length to cauda length 3.5-4.5. 
Ventral furrow long, close and parallel to ventral rim of 
otolith. 

Axial skeleton. Neural spine of vertebra 4 inclined 
and 5-8 depressed. Parapophyses present from vertebrae 
(6) 7 to 11. Pleural ribs on vertebrae 2 to 10. First anal fin 
pterygophore elongated, but usually not reaching tip of 
last precaudal parapophysis in males and less elongated 
in females. 

Male copulatory organ (Fig. 33F-L). Two pairs of 
moderately large, free pseudoclaspers. Innerpseudoclasper 
well hidden in pocket of broad isthmus, often unrecognised 
when hood bent forward, only visible when freed with 
tweezers from pocket (Fig. 33G-M). Outer pseudoclasper 
simple, flap-shaped with pointed tip, broad at base, 
short, only slightly longer than inner pseudoclasper; 


inner pseudoclasper broad, with three ridges in anterior, 
posterior and inward directions. Penis with tip strongly 
bent at about 90°, slightly longer than pseudoclaspers, 
with broad base. 

Colour. Live colour dull yellow (BPBM 20202). 
Preserved colour light brown. 

Comparison. Mascarenichthys heemstrai co-occurs 
with Dinematichthys indicus Machida, 1994 (identification 
subject to review of the genus Dinematichthys), which 
in fact is much more common. It is distinguished by the 
lack of scales on the operculum (vs head entirely scaled 
in D. indicus , albeit incomplete in juveniles, which are 
similar in size with adults of M. heemstrai ), presence 
of an upper preopercular pore (vs absent) and the very 
specific male copulatory organ. From Majungaichthys 
simplex, which also occurs along the Mascarene chain 
(Agalega Islands), it differs in the number of precaudal 
vertebrae (II vs 12), the male copulatory organ and the 
elongate otolith (otolith length to height 2.3-2.5 vs 2.1) 
with separate colliculi (vs fused). 

It differs from the South African M. microphthalmus 
sp. nov. in the larger eye (1.5-2.7 % SL vs 0.8-1.2 % SL) 
and the fact that the outer pseudoclasper is slightly longer 
than the inner pseudoclasper (vs shorter than the inner 
pseudoclasper). 

Remarks. The specimens of M. heemstrai from the 
four main areas of distribution (Seychelles, Cargados 
Carajos, Mauritius and Reunion) seem to differ statistically 
from each other, but not to the extent that would warrant 
separation into individual species in our opinion. For 
instance, the specimens from Cargados Carajos (Fig. 33D- 
F, L, P) seem to mature at smaller sizes and’also do not 
seem to grow to the same size as those from the other 
areas. Their head profile is often more blunt and the fish 
appear more slender. Specimens from Mauritius and 
Reunion (Fig. 33B, C, O) appear more thick-headed than 
those from the Seychelles (Fig. 33A, G-K., M-N) and with 
their otoliths tending to be more compressed. The single 
specimen from Reunion (Fig. 33B) is further characterised 
by a very wide maxilla. 

Distribution. Seychelles, Cargados Carajos, Mauritius 
and Reunion (Fig. 29); not known from the Agalega 
Islands. 

Ecology. Mascarenichthys heemstrai is most commonly 
observed in catches from the back reef lagoonal and tide 
pool environments, whereas it is rare to nearly absent from 
the main and outer reef environments, which in fact is the 
domain of Dinematichthys indicus. 

Etymology. Named in honour of Phillip C. Heemstra, 
Grahamstown, SAIAB, for his many contributions to the 
knowledge of the fishes of South and east Africa. 

Mascarenichthys microphthalmus 

(Figs 29, 34, 35; Tables 2, 17) 

Material examined. (2 specimens, 38-40 mm SL). 
HOLOTYPE - RUSI, 8548, male, 40 mm SL, 33°59’S, 


81 


W. Schwarzhans and P. R. Moller 


25°40’E, Bird Island, Algoa Bay, South Africa, coll. J.L.B. 
Smith, 11 May 1965. PARATYPE - SAIAB 80185, 1 
female, 38 mm SL, same data as holotype. 

Diagnosis. Vertebrae 11+29-30 = 40-41, dorsal fin 
rays 67-69, anal fin rays 52-55, pectoral fin rays 19, D/A 
19-22, V in D 2.0; anterior nostril positioned 1/4 the 
distance from upper lip to aggregate distance to anterior 
margin of eye; eyes small (0.8-1.2 % SL); two pairs of free 
pseudoclaspers, outer pseudoclasper simple, flap-shaped 
with pointed tip, broad at base, short, slightly shorter than 
inner pseudoclasper, inner pseudoclasper broad, with 
three ridges in anterior, posterior and inward directions 
and hidden in pocket of wide isthmus (in resting position); 
cheeks with six rows of scales on upper part and three rows 
on lower part; upper preopercular pore present. 

Description (Figs 34, 35).The principal meristic and 
morphometric characters are shown in Table 17. Body 
slender; mature at about 35 to 40 mm SL. Head with 
scale patch on cheek containing six vertical scale rows on 
upper part and three vertical rows on lower. Horizontal 
diameter of scales on body about 0.8 % SL, in 15 horizontal 
rows. Maxillary ending far behind eyes, dorsal margin of 
maxillary covered by upper lip dermal lobe, posterior end 
expanded, angular. Anterior nostril positioned low, 1/4 the 
distance from upper lip to aggregate distance to anterior 
margin of eye. Posterior nostril small, about 1/3 the size 
of eye. Opercular spine with free tip, pointed. Anterior 
gill arch with 14-15 (15) rakers, thereof 3 elongate rakers. 
Pseudobranchial filaments 2. 

Head sensory pores (Fig. 35A). Supraorbital pores 
2. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about half the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior); 
first anterior mandibular pore with or without cirrus. 
Preopercular pores: 3 lower, first and second with joined 
opening; third non-tubular; tubular upper preopercular 
pore. [See description of Beagliclithys bleekeri for position 
of pores.] 

Dentition (of holotype). Premaxilla with one outer 
row of granular teeth and two inner rows of larger teeth. 
Anteriormost teeth in inner row up to size of diameter of 
pupil. Vomer horseshoe-shaped, with two rows of equally 
sized teeth up to 1 1/4 diameter of pupil. Palatine with 
two rows of equally sized teeth up to size of diameter of 


Table 17. Meristic and morphometric characters of Mascareniclithys 
microphthalmus sp. nov. (Soutli Africa) and Mascareniclithys sp. 
(Tanzania). 



M. microphthalmus 
sp. nov. 

Holotype Paratypc 
RUSI SAIAB 
8548 80185 

Mascareniclithys 

sp. 

2 non-types 
USNM 366528 

Standard length in mm 
Meristic characters 

40 

38 

41-49 

Dorsal fin rays 

67 

69 

69-70 

Caudal finrays 

16 

16 

16 

Anal fin rays 

52 

55 

53 

Pectoral fin rays 

19 

19 

18 

Prccaudal vertebrae 

11 

11 

11 

Caudal vertebrae 

29 

30 

29 

Total vertebrae 

40 

41 

40 

Rakers on anterior gill arch 

15 

14 

13 

Pseudobranchial filaments 

2 

2 

2 

D/V 

7 

7 

6 

D/A 

22 

19 

19-21 

V/A 

Morphometric characters 

14 

in % of SL 

14 

13-14 

Head length 

25.4 

24.3 

24.6-25.7 

Head width 

9.9 

9.6 

11.4-12-5 

Head height 

13.1 

11.8 

14.6-15.6 

Snout length 

4.5 

5.0 

5.6-6.1 

Upper jaw length 

12.5 

12.4 

12.9-13.2 

Diameter of pigmented eye 

0.8 

1.2 

1.6-2.0 

Diameter of pupil 

0.5 

0.9 

1.1 

Interorbital width 

5.7 

5.9 

6.0-6.2 

Posterior maxilla height 

3.7 

3.7 

4.1-4.3 

Postorbital length 

19.7 

18.1 

17.6-19.3 

Preanal length 

47.7 

47.9 

48.3-49.3 

Predorsal length 

30.6 

31.1 

32.4-34.0 

Body depth at origin 
of anal fin 

12.7 

12.2 

15.7-16.2 

Pectoral fin length 

13.9 

13.3 

14.5-15.4 

Pectoral fin base height 

5.4 

5.7 

57-5.9 

Ventral fin length 

24.5 

21.5 

20.1-23.7 

Base ventral fin - 
anal fin origin 

30.1 

29.0 

30.0-30.2 


pupil. Dentary with three outer rows of granular teeth and 
one inner row of larger teeth anteriorly, merging into one 
row of larger teeth posteriorly, up to about size of 1 1/2 
of pupil diameter. 



Fig. 34. Mascareniclithys microphthalmus sp. nov., RUSI 8548, holotype, 40 mm SL. 
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Fig. 35. Mascarenichthys microphthalmus sp. nov. Holotype. A, lateral view of head; B, view of left pseudoclasper from inside. 


Otolith. Not known. 

Axial skeleton. Neural spine of vertebra 4 inclined 
and 5-8 depressed. Parapophyses present from vertebrae 
(6) 7 to 11. Pleural ribs on vertebrae 2 to 10. First anal fin 
pterygophore elongated, reaching tip of last precaudal 
parapophysis in males but not in females. 

Male copulatory organ (Fig. 35B). Two pairs of 
moderately large, free pseudoclaspers. Inner pseudoclasper 
well hidden in pocket of broad isthmus, often unrecognised 
until hood bent forward and only visible when freed with 
tweezers from pocket. Outer pseudoclasper simple flap¬ 
shaped with pointed tip, broad at base, short, slightly 
shorter than inner pseudoclasper, inner pseudoclasper 
broad, with three ridges in anterior, posterior and inward 
direction. Penis with tip strongly bent at about 90°, slightly 
longer than pseudoclaspers, with broad base. 

Colour. Live colour unknown. Preserved colour in 
somewhat dried-up specimen dark brown. 

Comparison. Mascarenichthys microphthalmus 
resembles M. heemstrai, differing merely in the small eye 
size (0.8-1.2 % SL vs 1.5-2.7 % SL) and the short outer 


pseudoclasper (outer pseudoclasper shorter than inner 
pseudoclasper vs longer than inner pseudoclasper). 

Distribution. Known from two specimens from Bird 
Island in the Algoa Bay of South Africa (Fig. 29). 

Etymology. From micros (Greek = small) and 
ophthalmos (Greek : eye), referring to the small eye size 
of the species. A noun in apposition. 

Mascarenichthys sp. 

(Figs 29, 36; Tables 2, 17) 

Material examined. (2 specimens, 41-49 mm SL). 
Non-types: USNM 366528, 2 females, 41-49 mm SL, 
6°54’S, 39°55’E, Latham Island between Zanzibar and 
Mafia Islands, Tanzania, H. A. Fehlmann, 20 Nov. 1964. 

Remarks. Two female specimens from Tanzania 
likely represent an undescribed species characterized 
by an interrupted scale patch on the cheeks with six 
vertical rows of scales on the large patch on the upper 
cheek and two rows on the small patch on the lower 
cheek and an otolith with a deepened sulcus in which 
ostial and caudal colliculi are fused, but distinction of 





Fig. 36. Mascarenichthys sp. USNM 366528, female, 49 mm SL. A, lateral view of head; B, ventral view of head; C, ventral view of right 
otolith; D, median view of right otolith. 
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both is still possible through an indention of the ventral 
sulcus margin. 

Monothrix Ogilby, 1897 
(Tables 1, 2, 18) 

Monothrix Ogilby, 1897: 87 (type-species M. polylepis 
Ogilby, 1897, by monotypy); Cohen and Nielsen, 1978: 
60; Paxton et al. 1989: 317; Nielsen and Cohen in Nielsen 
etal. 1999: 116, 133. 

Diagnosis. Genus of Dinematichthyini with following 
combination of characters: anterior nostril placed low 
on snout; male copulatory organ with single, simple and 
small flap-like pair of (outer) pseudoclaspers; small-sized 
(<55 mm SL), predorsal length short (26.5-30.7 % SL); 
precaudal vertebrae 13-14. total vertebrae 45-47, dorsal 
fin rays 93-104, anal fin rays 64-76, branchiostegal rays 
6-7, V in D 2.4-2.6; head with scale patch only on cheek, 
no scales on operculum; upper preopercularpore present; 
first and second lower preopercular pore with joined 
opening; otolith elongate (otolith length to height 2.3-2.4), 
its sulcus with nearly straight dorsal and convex ventral 
rim, short (otolith length to sulcus length 2.0), colliculi 
fused; maxilla expanded posteroventrally; anterior anal 
fin pterygiophore short. 

Comparison. Monothrix belongs with those genera 
having a single pair of (outer) pseudoclaspers and otoliths 
with fused colliculi like Brosmolus, Didymothallus and 
the New World Gunterichthys. However, the latter two are 
characterised by the presence of two almost equally long 
supporters in their single pseudoclaspers, a fairly unique 
character in Dinematichthyini. Monothrix differs from 
Brosmolus in the presence of an upper preopercular pore 
(vs absent) and lower vertebrae and dorsal fin ray counts 
(45-47 and 93-104 vs 56-59 and 124-129). 

Distribution. Monothrix is monotypic, distributed 
along the shores of south-eastern Australia, from the Port 
Phillip Bay to Sydney (Fig. 10). 

Monothrix polylepis Ogilby, 1897 

(Figs 10, 37, 38; Tables 2, 18) 

Monothrix polylepis Ogilby, 1897: 88; Cohen and 
Nielsen, 1978: 60; Paxton et al. 1989: 317; Nielsen and 
Cohen in Nielsen et al. 1999: 134. 

Material examined. (31 specimens, 29-53 mm SL). 
HOLOTYPE - AMS 1.3654, male, 50 mm SL, 33°57’S, 
151°16’E, Maroubra, Sydney, New South Wales, Australia, 
depth unknown, coll. T. Whitelegge, 1897. 

Additional specimens. AMS 1.15912-048, 1 female, 32 
mm SL, 35°0rS, 150°46’E, Jervis Bay, New South Wales, 
Australia; AMS 1.16849-034, 1 male, 46 mm SL, 35°08’S, 
150°45’E, Jervis Bay, Australia; AMS 1.19103-008, 1 male, 
46 mm SL, 21 females, 29-53 mm SL, 33°51'S, 151°16’E, 
Sydney Harbour, New South Wales, Australia; NMV 
A3208, 1 female, 34 mm SL, Portsea, Port Phillip Bay, 
Victoria, Australia; NMV A17791, 1 female, 33 mm SL, 
38°13’S, 145°0I’E, Port Phillip Bay, Victoria, Australia; 


WAM P.29685-001, 2 males, 48-49 mm SL, 35°01’S, 
150°46’E, Jervis Bay, New South Wales, Australia; ZMUC 
P771623-24, 1 male, 44 mm SL, 1 female, 51 mm SL, same 
data as AMS 1.19103-008. 

Diagnosis. See generic diagnosis. 

Description (Figs 37, 38). The principal meristic and 
morphometric characters are shown in Table 18. Body 
and head very slender, highest position far behind head; 
mature at about 40 mm SL. Head with scale patch on cheek 
containing four vertical rows of scales on the upper part 
and three on the lower part. Horizontal diameter of scales 
on body about 1.0 % SL, in 22 horizontal rows (in 49 mm 
SL male non-type). Maxillary ending far behind eyes, 
dorsal margin of maxillary covered by upper lip dermal 
lobe, posterior end expanded, angular. Anterior nostril 
positioned low, 1/4 the distance from upper lip to aggregate 
distance to anterior margin of eye. Posterior nostril small, 
about 1/4 the size of eye. Opercular spine with free tip, 
sharply pointed. Anterior gill arch with 8-15 (11) rakers, 


Table 18. Meristic and morphometric characters of Monothrix 
polylepis Ogilby, 1897. 



Holotype Holotype + 
AMS non-types 

1.3654 

Mean (range) 

n 

Standard length in mm 

50 

29-53 (41.3) 

31 

Meristic characters 




Dorsal fin rays 

103 

97.8 (93-104) 

31 

Caudal finrays 

14 

14.1 (13-15) 

10 

Anal fin rays 

76 

70.3 (64-76) 

31 

Pectoral fin rays 

22 

22.8 (22-24) 

12 

Precaudal vertebrae 

14 

13.5(13-14) 

31 

Caudal vertebrae 

44 

32.6 (31-34) 

31 

Total vertebrae 

47 

46.1 (45-47) 

31 

Rakers on anterior gill arch 

11 

10.7 (8-15) 

11 

Pseudobranchial filaments 

1 

0.6 (0-1) 

11 

D/V 

6 

6.3 (6-7) 

31 

D/A 

33 

31.3 (28-35) 

31 

V/A 

16 

15.9(15-17) 

31 

Morphometric characters in % of SL 



Head length 

23.8 

24.4 (23.0-27.5) 

12 

Head width 

13.5 

11.0 (8.7-13.5) 

11 

Head height 

13.8 

13.4(12.1-14.8) 

11 

Snout length 

5.4 

5.4 (4.9-6.6) 

11 

Upper jaw length 

11.8 

11.8(11.0-13.1) 

11 

Diameter of pigmented eye 

2.5 

2.6 (2.0-3.5) 

11 

Diameter of pupil 

1.5 

1.4(1.1-1.7) 

12 

Intcrorbital width 

6.2 

6.3 (5.4-7.1) 

II 

Posterior maxilla height 

4.3 

3.9 (3.5-4.3) 

II 

Postorbital length 

16.7 

16.8(16.1-18.8) 

11 

Preanal length 

48.2 

47.5 (44.6-50.2) 

11 

Predorsal length 

27.5 

28.9 (26.5-30.7) 

12 

Body depth at origin of anal fin 

14.2 

13.0(11.5-14.2) 

11 

Pectoral fin length 

13.0 

13.4(12.1-15.0) 

11 

Pectoral fin base height 

4.5 

5.2 (4.5-6.0) 

11 

Ventral fin length 

- 

18.6(15.0-21.3) 

10 

Base ventral fin - anal fin origin 

26.2 

28.8 (24.1-31.7) 

11 
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Fig. 37. Monothrixpolylepis Ogilby, 1897. WAM P.29685-001, male, 50 mm SL. 



Fig. 38. Monothrix polylepis Ogilby, 1897. A, lateral view of head, WAM P.29685-001, male, 49 mm SL; B, ventral view of head, WAM 
P.29685-001, male, 49 mm SL; C, median view of right otolith, WAM P.29685-001, male, 49 mm SL; D, ventral view of right otolith, 
WAM P.29685-001, male, 49 mm SL; E, view of left pseudoclasper from inside, AMS 1.16849-034, 46 mm SL; F, inclined lateral view 
of male copulatory organ, WAM P.29685-001, male, 49 mm SL. 

thereof 1-2 (2) elongate rakers. Pseudobranchial filaments 

(M (1). 

Head sensory pores (Fig. 38A, B). Supraorbital 
pores 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores nearly the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior). 

Preopercular pores: 3 lower, first and second with joined 
opening; third tubular; upper preopercular pore tubular. 

[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of a 49 mm SL male non-type). Premaxilla 
with two outer rows of granular teeth and one inner rows 
of larger teeth. Anteriormost teeth in inner row up to 1/2 
diameter of pupil. Vomer horseshoe-shaped, with two rows 
of equally sized teeth up to 1/2 diameter of pupil. Palatine 
teeth in a single up to 1/3 diameter of pupil. Dentary with 
two outer rows of granular teeth and one inner row of 


larger teeth anteriorly, merging into one row of larger teeth 
posteriorly, up to 3/4 of pupil diameter. 

Otolith (Fig. 38C, D). Elongate in shape, length to 
height 2.3-2.4 (48-53 mm SL) and moderately thin 
(otolith height to otolith thickness about 2.3). Anterior 
tip moderately rounded, posterior tip broadly expanded. 
Dorsal rim gently and rather regularly curved with rounded 
predorsal and slightly more pronounced postdorsal angles; 
ventral rim gently and regularly curved, deepest at about 
its middle. Inner face moderately convex, outer face flat, 
both smooth. Sulcus short, otolith length to sulcus length 
2.0. Sulcus positioned anterior of the centre of inner face, 
with fused colliculi, not inclined to otolith axis; its dorsal 
rim nearly straight and ventral rim convex. Ventral furrow 
distinct, close to ventral rim of otolith. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-9 depressed. Parapophyses present from vertebrae 7 
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to 13 (14). Pleural ribs on vertebrae 2 to 13 (14). First anal 
fin pterygophore not or only slightly elongated. 

Male copulatory organ (Fig. 38E-F). A single pair of 
small, triangular, flap like (outer) pseudoclaspers widely 
connected around penis. Penis curved, about twice as long 
as pseudoclaspers. 

Colour. Live colour unknown. Preserved colour 
medium to dark brown. 

Comparison. See comparison between Monothrix 
and other genera. 

Distribution. See genus Monothrix (Fig. 10). 

Ungusurculiis gen. nov. 

(Tables 1, 2, 19-23) 

Type species: Ungusurculiis riauensis sp. nov. Gender 
masculine. 

Diagnosis. Genus of Dinematichthyini with following 
combination of characters: anterior nostril placed low 
on snout; male copulatory organ with two pairs of 
pseudoclaspers, outer pseudoclasper wing-shaped with 
massive supporter, often distally expanded with anteriorly 
pointing hook below ligament cover, inner pseudoclasper 
free, slightly shorter than outer pseudoclasper, massive, 
bifurcate to claw-like; small sized, not much exceeding 
55 mm SL; precaudal vertebrae mostly 12 (12-13), total 
vertebrae 40-44, branchiostegal rays 6-7; head with 
scale patch only on cheek, no scales on operculum; upper 
preopercular pore absent; otolith moderately compressed 
to elongate (otolith length to height 1.8-2.4), sulcus 
inclined (5-10°), colliculi more or less completely fused, 
sulcus short (otolith length to sulcus length 2.2-2.4); 
maxilla expanded posteroventrally. 

Comparison. In males, Ungusurculus is well 
characterised by the morphology of the pseudoclaspers, 
the outer with a massive supporter and its anterior hook 
and the free inner pseudoclasper with the bifurcate, 
claw-like shape. Very similar outer pseudoclaspers are 
found in Eusurculus, but their inner pseudoclaspers are 
sucker-disk-like. For other differences see discussion of 
Eusurculus. 

The only other genus sharing with Ungusurculus the 
presence of two pairs of pseudoclaspers, the absence of an 
upper preopercular pore and fused colliculi of the sulcus 
of the otolith is Beaglichthys, from which it differs in the 
free, claw-like inner pseudoclasper (vs anteriorly joined to 
outer pseudoclasper), the mostly lower number of dorsal 
fin rays (70-87 vs 84-113) and the short sulcus (otolith 
length to sulcus length 2.2-2.4 vs 1.7-2.2). 

Species. Six species- U. collettei sp. nov., U. komodoensis 
sp. nov., U. philippinensis sp. nov., U. riauensis sp. nov., 
U. sundaensis sp. nov. and U. williamsi sp. nov. - mostly 
from Philippine and Indonesian waters, but one species 
(U. collettei sp. nov.) from south-eastern New Guinea. 

Etymology. Combined from ungulus (Latin = claw) 
and surculus (Latin = grapevine tendril), referring to 


the functional analogy with the pseudoclaspers and the 
specific shape of the inner pseudoclasper. 

Ungusurculus collettei sp. nov. 

(Figs 39-41; Tables 2, 19) 

Material examined. (2 specimens, 29-34 mm SL). 
HOLOTYPE - USNM 374166, male, 34 mm SL, 6°4TS, 
147°53’E, Tami Islands, off Finschhafen, Huon Peninsula, 
south-eastern New Guinea, coll. B. B. Collette et al., 19 
June 1979. PARATYPE - USNM 365821, 1 male, 29 
mm SL, 1°09’S, 144°22’E, Ninigo Atoll, Hermit Island 
Group, Papua New Guinea, coll. V. Springer et al., 26 
Oct. 1978. 

Diagnosis. Vertebrae 12+29=41, dorsal fin rays 76-78, 
anal fin rays 54-61, D/A 25-27, V in D 2.2; anterior nostril 
positioned 1/6 the distance from upper lip to aggregate 
distance to anterior margin of eye; two pairs of free 
pseudoclaspers, outer pseudoclasper wing-shaped with 
broad base and distally widened supporter with strong 
anterior hook (covered by ligament), inner pseudoclasper 
stalked, with slightly widened base and distally bifurcate 
claw-like with two strong outwardly directed spines; 
cheeks with five rows of scales on upper part and three 
rows on lower part; upper preopercular pore absent; otolith 
compressed, otolith length to otolith height = 1.8, with 
undivided short sulcus, its centre anterior of centre of 
otolith, inclined about 5°, otolith length to sulcus length 
= 2.25. 

Description (Figs 40, 41). The principal meristic and 
morphometric characters are shown in Table 19. Body 
moderately elongate with pointed snout; small, mature at 
at less than 30 mm SL. Head with scale patch on cheek 
containing five vertical scale rows on upper part and three 


100“E 110*E 120'E 130 e E 140"E 150“E 



O Ungusurculus collettei © U. komodoensis © U. philippinensis 
o u. riauensis 0 U. sundaensis 0 U. williamsi 


Fig. 39. Sample sites of Ungusurculus collettei sp. nov., 
U. komodoensis sp. nov., U. philippinensis sp. nov., U. riauensis sp. 
nov., U. sundaensis sp. nov. and U. williamsi sp. nov. One symbol 
may represent several samples. 
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•Fig. 40. Ungusurculus collettei sp. nov. USNM 374166, holotype, 34 mm SL. 



Fig. 41, Ungusurculus collettei sp. nov. A, lateral view of head, holotype; 15, ventral view of head, holotype; C, ventral view of male 
copulatory organ with hood not bent forward, USNM 365821, 29 mm SL; I), inclined lateral view of male copulatory organ, holotype; 
E, ventral view of male copulatory organ with hood bent forward, USNM 365821, 29 mm SL; F, view of left pseudoclasper from inside, 
USNM 365821, 29 mm SL; G, view of left pseudoclasper from inside, holotype; H, median view of right otolith, holotype; I, ventral 
view of right otolith, holotype. 
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Table 19. Meristic and morphometric characters of Ungusurculus 
collettei sp. nov. and U. komodoensis sp. nov. 



U. collettei sp. nov. 

U. komodoensis 
sp. nov. 


Holotype Paratype 
USNM USNM 

Holotype 

UF 


374166 

365821 

17420 

Standard length in mm 
Meristic characters 

34 

29 

33 

Dorsal fin rays 

78 

76 

80 

Caudal finrays 

15 

15 

14 

Anal fin rays 

61 

54 

61 

Pectoral fin rays 

21 

19 

20 

Precaudal vertebrae 

12 

12 

12 

Caudal vertebrae 

29 

29 

32 

Total vertebrae 

41 

41 

44 

Rakers on anterior gill arch 

14 

14 

16 

Pseudobranchial filaments 

2 

1 

2 

D/V 

6 

6 

6 

D/A 

25 

27 

26 

V/A 

14 

16 

16 

Morphometric characters 

in % of SL 



Head length 

26.6 

25.1 

24.8 

Head width 

13.1 

11.8 

12.8 

Head height 

15.7 

15.4 

15.8 

Snout length 

5.1 

4.9 

4.7 

Upper jaw length 

12.7 

12.2 

12.8 

Diameter of pigmented eye 

2.3 

2.0 

2.7 

Diameter of pupil 

1.3 

1.0 

1.5 

Interorbital width 

6.5 

6.4 

6.0 

Posterior maxilla height 

4.5 

3.7 

3.7 

Postorbital length 

18.9 

18.3 

18.9 

Preanal length 

52.4 

48.4 

47.4 

Predorsal length 

32.4 

31.6 

32.9 

Body depth at origin of 
anal fin 

16.4 

11.7 

12.9 

Pectoral fin length 

17.3 

12.8 

15.3 

Pectoral fin base height 

7.3 

4.9 

5.3 

Ventral fin length 

17.6 

- 

20.1 

Base ventral fin - 
anal fin origin 

33.6 

33.7 

31.1 


vertical rows on lower. Horizontal diameter of scales on 
body about 2.1 % SL, in 20 horizontal rows. Maxillary 
ending far behind eyes, dorsal margin of maxillary covered 
by upper lip dermal lobe, posterior end expanded, angular. 
Anterior nostril positioned low, 1/6 the distance from 
upper lip to aggregate distance to anterior margin of eye. 
Posterior nostril small, about 1/6 the size of eye. Opercular 
spine with free tip, moderately pointed. Anterior gill arch 
with 14 rakers, thereof 3 elongated. Pseudobranchial 
filaments 1-2 (2). 

Head sensory pores (Fig. 41 A, B). Supraorbital 
pores 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about 1/3 the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior); 
first anterior mandibular pore with cirrus. Preopercular 
pores: 3 lower, first and second with joined or separate 
opening; third non-tubular; no upper preopercular pore. 


[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with three outer 
rows of granular teeth and one inner row of larger teeth. 
Anteriormost teeth in inner row up to 1/2 diameter of 
pupil. Vomer horseshoe-shaped, with one row of teeth up 
to 1/4 diameter of pupil. Palatine with one row of teeth up 
to 1/3 diameter of pupil. Dentary with three outer rows of 
granular teeth and I inner row of larger teeth anteriorly, 
merging into one row of larger teeth posteriorly, up to 
about size of 2/3 of pupil diameter. 

Otolith (Fig. 41H, I). Compressed in shape, length to 
height 1.8 (34 mm SL) and moderately thin (otolith height 
to otolith thickness about 2.4). Anterior tip moderately 
pointed, posterior tip slightly expanded. Dorsal rim 
with broadly rounded predorsal angle and slightly more 
pronounced postdorsal angle, section in between straight, 
small concavity above anterior tip and behind postdorsal 
angle; ventral rim gently and regularly curved, deepest 
at about its middle. Inner face moderately convex, outer 
face flat, both smooth. Otolith length to sulcus length 2.25. 
Sulcus positioned slightly anteriorly, inclined about 5° 
towards otolith axis, sulcus undivided with fused colliculi. 
Ventral furrow short, distinct, moderately close to ventral 
rim of otolith, anteriorly and posteriorly turning upward 
towards tips of sulcus. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 depressed. Parapophyses present from vertebrae 
6 to 12. Pleural ribs on vertebrae 2 to 11. First anal fin 
pterygophore elongated, reaching tip of last precaudal 
parapophysis in males (no in females known). 

Male copulatory organ (Fig. 41C-G). Two pairs of 
large, free pseudoclaspers, outer pseudoclasper wing¬ 
shaped with broad base and distally widened supporter 
with strong anterior hook (covered by ligament); inner 
pseudoclasper stalked, with slightly widened base 
and distally bifurcate and claw-like with two strong, 
moderately long outwards directed spines. Penis slightly 
curved, slightly longer than pseudoclaspers, pointed, with 
broad base. 

Colour. Live colour unknown. Preserved colour medium 
brown with darker back in front of the dorsal fin. 

Comparison. Ungusurculus collettei resembles 
U. komodoensis sp. nov., U. riauensis sp. nov. and 
U. sundaensis sp. nov. in the bifurcate claw-like inner 
pseudoclasper. It differs from U. komodoensis sp. nov. in the 
longer spines of the claw-like inner pseudoclasper and the 
low number of vertebrae (41 vs 44). Ungusurculus riauensis 
sp. nov. and U. sundaensis sp. nov. both bear a prominent 
knob on the inner face of the outer pseudoclasper that fits 
into the opening of the claw-like inner pseudoclasper, a 
character which is lacking in U. collettei. Ungusurculus 
collettei further differs from U. riauensis sp. nov. in the 
higher D/A (25-27 vs 20-23) and the specific shape of the 
otolith (see description of U. riauensis sp. nov.), and from 
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U. sundaensis sp. nov. in the compressed otolith (otolith 
length to otolith height 1.8 vs 2.3-2.4). 

The two remaining species U. philippinensis sp. nov. 
and U. williamsi sp. nov. do not have the distally widened 
supporter in the outer pseudoclasper with the strong 
anterior hook below the ligament and the furcate tips 
of the inner pseudoclaspers are directed inwards, not 
outwards. 

Ungusurculus collettei co-occurs with Eusurculus 
pristinus , from which it differs in the absence of an upper 
preopercular pore (although present on one side of the 
paratype specimen) (vs present), the strong claw-like inner 
pseudoclasper (vs miniature sucker-disk with two small 
hooks) and a compressed otolith (otolith length to otolith 
height 1.8 vs 2.0-2.1) with fused colliculi (vs distinct 
ostium and cauda, but partly fused colliculi). 

Distribution. Ungusurculus collettei is the most 
eastward occurring species of the genus, known from 
south-eastern Papua New Guinea and the Hermit Islands 
off northern New Guinea (Fig. 39). 

Etymology. Named in honour of Bruce B. Collette, 
Washington D.C., USNM, collector of the holotype, for 
his many contributions to ichthyology. 

Ungusurculus komodoensis sp. nov. 

(Figs 39, 42, 43; Tables 2, 19) 

Material examined. (1 specimen, 33 mm SL). 
HOLOTYPE - UF 17420, male, 33 mm SL, Komodo 
Island, Indonesia, coral reef at Telek Selawi, depth 
0-1.2 m, coll. W. Auffenberg, January 1970. 

Diagnosis. Vertebrae 12+32=44, dorsal fin rays 80, anal 
fin rays 61, D/A 26, V in D 2.1; anterior nostril positioned 
1/3.5 the distance from upper lip to aggregate distance to 
anterior margin of eye; two pairs of free pseudoclaspers, 
outer pseudoclasper wing-shaped with broad base and 
distally widened supporter with strong anterior hook 
(covered by ligament), inner pseudoclasper short, with 
broad base, distally with two thin, short spines positioned 
oblique to axis of pseudoclasper; head with multiple cirri 
on snout; cheeks with six rows of scales on upper part and 
four rows on lower; upper preopercular pore absent. 

Description (Figs 42, 43). The principal meristic and 
morphometric characters are shown in Table 19. Body 


slender; unique holotype mature at 33 mm SL. Head with 
many small cirri on snout and on lower jaw, scale patch on 
cheek containing six vertical scale rows on upper part and 
four vertical rows on lower. Horizontal diameter of scales 
on body about 1.5 % SL, in 15 horizontal rows. Maxillary 
ending far behind eyes, dorsal margin of maxillary covered 
by upper lip dermal lobe, posterior end slightly expanded. 
Anterior nostril positioned low, 1/4 the distance from 
upper lip to aggregate distance to anterior margin of eye. 
Posterior nostril small, about 1/5 size of eye. Opercular 
spine with free tip, pointed. Anterior gill arch with 16 
rakers, thereof 3 elongate. Pseudobranchial filaments 2. 

Head sensory pores (Fig. 43A, B). Supraorbital 
pores 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about 1/3 the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior); 
first anterior mandibular pore with cirrus. Preopercular 
pores: 3 lower, first and second with joined or separate 
opening; third non-tubular; no upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with three outer 
rows of granular teeth and one inner row of larger teeth. 
Anteriormost teeth in inner row up to 1/2 diameter of pupil. 
Vomer horseshoe-shaped, with two rows of equally sized 
teeth up to 1/4 diameter of pupil. Palatine with two rows; 
teeth in innner row larger up to 1/3 diameter of pupil. 
Dentary with three outer rows of granular teeth and one 
inner row of larger teeth anteriorly, merging into one row 
of larger teeth posteriorly, up to about size of 1/2 of pupil 
diameter. 

Otolith. Not known. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11. First anal fin 
pterygophore elongated, reaching tip of last precaudal 
parapophysis in male holotype (no females known). 

Male copulatory organ (Fig. 43 C-F). Two pairs of free 
pseudoclaspers, outer pseudoclasper wing-shaped with 
broad base and distally widened supporter with strong 
anterior hook (covered by ligament); inner pseudoclasper 
short, stout, with broad base, distally with two thin, short 
spines, positioned oblique to pseudoclasper axis; outer, 



Fig. 42. Ungusurculus komodoensis sp. nov. UF 17420, holotype, 33 mm SL. 
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Fig. 43. Ungusurculus komodoensis sp. nov. Holotype. A, lateral view of head; B, ventral view of head; C, inclined lateral view of male 
copulatory organ; D, ventral view of male copulatory organ with hood not bent forward; E, view of left pseudoclasper, inner pseudoclasper 
seen from ventral, outer pseudoclasper from inside; F, view of left pseudoclasper from inside. 


anterior spine longer, more flexible, inner, posterior 
one very short. Penis curved, twice as long as outer 
pseudoclaspers, pointed, with broad base. 

Colour. Live colour unknown. Preserved colour light 
brown. 

Comparison. Ungusurculus komodoensis is the only 
species of the genus with many cirri on the head (at snout 
and jaw). Together with U. philippinensis sp. nov. it is the 
species with the highest vertebrae count (44 vs 40-43). 
Amongst the Ungusurculus species with bifurcate claw¬ 
like inner pseudoclaspers, U. komodoensis resembles most 
U. collettei in lacking the knob on the inner face of the 
outer pseudoclasper fitting into the opening of the claw of 
the inner pseudoclasper (see U. collettei for details). 

Distribution. Ungusurculus komodoensis is known 
from a single specimen from Komodo, Nusa Tenggara 
Timur Province, Indonesia (Fig. 39). 


Etymology. Named after the type locality, Komodo 
between Flores and Sumbawa, Indonesia. 

Ungusurculus philippinensis sp. nov. 

(Figs 39, 44, 45; Tables 2,20) 

Material examined. (172 specimens, 15-52 mm SL). 
HOLOTYPE - WAM P.31397-010, male, 37 mm SL, 
12°06’N, 110°51’E, off Talampetan, Busuanga Island, 
Palawan, Philippines, coll. G. R. Allen, 11 Feb. 1998. 
PARATYPES - CAS 46045, 1 male, 47 mm SL, 09°03’N, 
122°59’E, southern tip of Negros, Philippines, coll. A. 
W. Herre, 1948; USNM 346843, 4 males, 36-43 mm SL, 
2 females, 37-41 mm SL, 10°37’N, 122 0 32’E, Guimares 
Island, Philippines, coll. J. T. Williams et al., 24 Sept. 
1995; USNM 374184, 4 males, 30-45 mm SL, 4 females, 
24-44 mm SL, 1 juvenile, 15 mm SL, 09°03’N, 122°59’E, 
southern tip of Negros, Philippine, depth 0-3 m, coll. L. 
Knapp et al., 24 April 1979; USNM 374186,6 males, 33-41 



Fig. 44. Ungusurculus philippinensis sp. nov. WAM P.31397-010, holotype, 37 mm SL. 
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mm SL, 10 females, 27-46 mm SL, 1 juvenile, 25 mm SL, 
9°06’N, 122°55’E, southern tip of Negros, Philippines, 
depth 0-2 m, coll. L. Knapp et al., 26 April 1979; USNM 
374190, 8 males, 30-48 mm SL, 6 females, 34-52 mm 
SL, 9°03’N, 122°59’E, north-eastern Negros, Philippines, 
depth 0.3 m, coll. H. Fehlmann et al., 18 May 1979; WAM 
P.31397-020, 1 female, 40 mm SL, same data as holotype; 
ZMUC P771625-26, 1 male, 46 mm SL, 1 female, 48 mm 
SL, same data as USNM 374190. 

Additional specimens. USNM 160866, 1 female, 47 
mm SL, 8°00’N, 124°00’E, Opol, Mindanao, Philippines, 
Albatross cruise, 04 Aug. 1909; USNM 263698, 10 
males, 37-47 mm SL, 23 females, 26-48 mm SL, 8°51’N, 
123°24’E, Bohol Sea, north of Mindanao, Philippines; 
USNM 263693, 11 males, 34-42 mm SL, 9 females, 32-45 
mm SL, 9°10’N, 123°26’E, Siquijor Island, Philippines; 


USNM 263696, 5 males, 29-42 mm SL, 5 females, 
29-44 mm SL, 9°04’N, 123°08’E, southern tip of Negros, 
Philippines; USNM 263699, 22 males and 25 females, 
26-50 mm SL, 9°03’N, 122°59’E, southern tip of Negros, 
Philippines; USNM 263700, 1 male and 2 females, 36-38 
mm SL, 9°04’N, 123°16’E, Apo Island, Philippines; USNM 
344549,3 females, 28-50 mm SL, 10°35’N, 122°08’E, off 
San Joaquin, Panay Island, Philippines; USNM 344550, 1 
female, 30 mm SL, 10°30’N, 122°29’E, Guimares Island, 
Philippines; USNM 346178, 2 females, 38-40 mm SL, 
10°28’N, 122°28’E, Guimares Island, Philippines; USNM 
366598, 1 male, 36 mm SL, 9°13’N, 123°28’E, Siquijor 
Island, Philippines. 

Diagnosis. Vertebrae 12-13+29-32=42-44, dorsal fin 
rays 78-87, anal fin rays 54-66, D/A 22-27, V in D 2.2-2.4; 
anterior nostril positioned 1/4 the distance from upper lip 



Fig. 45. Ungusurculus philippinensis sp. nov. A, lateral view of head, holotype; B, ventral view of head, holotype; C, ventral view of 
male copulatory organ, holotype; D, inclined lateral view of male copulatory organ, CAS 46045,47 mm SL; E, view of left pscudoclasper 
from inside, CAS 46045, 47 mm SL; F, view of left pscudoclasper from ventral, holotype; G, median view of right otolith, holotype; 
H, ventral view of right otolith, holotype. 
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Table 20. Meristic and morphometric characters of Ungusurculus 


philippinensis sp. nov. 



Holotype Holotype + 
WAM 50 paratypes 

31397-010 

Mean (range) 

n 

Standard length in mm 

37 

37.3 (15-52) 

50 

Meristic characters 




Dorsal fin rays 

80 

82.2 (78-87) 

50 

Caudal finrays 

? 

15.6(15-16) 

19 

Anal fin rays 

58 

61.7 (54-66) 

50 

Pectoral fin rays 

20 

20.3 (19-21) 

10 

Precaudal vertebrae 

12 

12.1 (12-13) 

50 

Caudal vertebrae 

30 

30.7 (29-32) 

50 

Total vertebrae 

42 

42.8 (42-44) 

50 

Rakers on anterior gill arch 

18 

14.8 (12-18) 

11 

Pseudobranchial filaments 

2 

2 

9 

D/V 

7 

6.3 (6-7) 

50 

D/A 

23 

24.7 (22-27) 

50 

V/A 

14 

14.8 (14-16) 

50 

Morphometric characters in % of SL 



Head length 

27.2 

26.6 (25.8-27.4) 

11 

Head width 

11.9 

12.6(11.2-16.1) 

11 

Head height 

15.1 

15.0(13.7-16.5) 

11 

Snout length 

5.0 

5.3 (4.8-5.9) 

11 

Upper jaw length 

12.9 

13.0(12.4-13.7) 

11 

Diameter of pigmented eye 

2.3 

2.2 (1.9-2.5) 

11 

Diameter of pupil 

1.5 

1.4 (1.2-1.6) 

11 

Interorbital width 

5.6 

5.5 (4.2-6.1) 

11 

Posterior maxilla height 

3.9 

4.0 (3.6-4.3) 

11 

Postorbital length 

19.5 

19.4(18.4-20.1) 

11 

Preanal length 

48.2 

50.0 (48.2-51.2) 

11 

Predorsal length 

32.0 

32.1 (31.3-33.6) 

11 

Body depth at origin of anal fin 

14.3 

14.9(12.5-17.1) 

11 

Pectoral fin length 

12.8 

14.5 (12.8-16.3) 

11 

Pectoral fin base height 

6.2 

5.6 (4.9-6.2J 

11 

Ventral fin length 

23.3 

20.9(19.0-23.3) 

13 

Base ventral fin - anal fin origin 

31.5 

31.5 (29.7-34.1) 

11 


to aggregate distance to anterior margin of eye; two pairs 
of free pseudoclaspers, outer pseudoclasper wing-shaped 
with broad base and distally slightly widened supporter 
without anterior hook, inner pseudoclasper moderately 
long, with widened base, distally with two inward directed 
strong spines; checks with 5-6 rows of scales on upper part 
and 3-4 rows on lower; upper preopercular pore absent; 
otolith moderately elongate, otolith length to otolith height 
= 2.0-2.1, anterior and posterior tips pointed, short sulcus 
with ventral indentation at joining of ostium and cauda 
and partly fused colliculi, its centre anterior to centre of 
otolith, inclined about 10°, otolith length to sulcus length 
= 2 . 0 - 2 . 1 . 

Description (Figs 44, 45). The principal meristic and 
morphometric characters are shown in Table 20. Body 
slender, snout pointed; small sized, mature at about 30 
mm SL. Head with scale patch on cheek containing 5-6 
(5) vertical scale rows on upper part and 3-4 vertical 
rows on lower. Horizontal diameter of scales on body 


about 1.2 % SL, in 20 horizontal rows. Maxillary ending 
far behind eyes, dorsal margin of maxillary covered by 
upper lip dermal lobe, posterior end expanded. Anterior 
nostril positioned low, 1/5 the distance from upper lip to 
aggregate distance to anterior margin of eye. Posterior 
nostril small, about 1/4 the size of eye. Opercular spine 
with free tip, pointed. Anterior gill arch with 12-18 (18) 
rakers, thereof 3-4 (3) elongated. In holotype and few 
other specimens, row of long rakers interrupted by single 
short raker. Pseudobranchial filaments 2. 

Head sensory pores (Fig. 45A, B). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about 1/2 the size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore with cirrus. Preopercular pores: 
3 lower, first and second with joined or separate opening; 
third tubular; no upper preopercular pore. [See description 
of Beaglichthys bleekeri for position of pores.] 

Dentition (of holotype). Premaxilla with three outer 
rows of granular teeth and one inner row of larger teeth 
anteriorly. Anteriormost teeth in inner row up to 1/2 
diameter of pupil. Vomer horseshoe-shaped, with two rows 
ofsmallteeth 1/4 diameter of pupil. Palatine with 2 rows of 
teeth up to 1/4 diameter of pupil. Dentary with four outer 
rows of granular teeth and one inner row of larger, teeth 
anteriorly, merging into one row of larger teeth posteriorly, 
up to 2/3 of pupil diameter. 

Otolith (Fig. 45G, FI). Moderately elongate in shape, 
length to height 2.0-2.1 (37-40 mm SL) and moderately 
thin (otolith height to otolith thickness about 2.5). Anterior 
and posterior tips pointed, posterior tip somewhat 
expanded. Dorsal rim with broadly rounded pre- and 
postdorsal angles, the latter slightly more pronounced, 
small concavity above anterior tip and behind postdorsal 
angle; ventral rim gently and regularly curved, deepest at 
about its middle. Inner face moderately convex, outer face 
slightly concave, both smooth. Otolith length to sulcus 
length 2.0-2.1. Sulcus positioned slightly towards anterior, 
inclined about 10° towards otolith axis, short, with ventral 
indentation at joined of ostium and cauda and partly fused 
colliculi. Ventral furrow moderately short and distinct, 
close to ventral rim of otolith, posteriorly turning upwards 
towards tip of sulcus. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11 (12). First anal 
fin pterygophore elongated, reaching tip of last precaudal 
parapophysis in males but not in females. 

Male copulatory organ (Fig. 45 C-F). Two pairs of free 
pseudoclaspers, outer pseudoclasper wing-shaped with 
broad base and distally slightly widened supporter without 
anterior hook; inner pseudoclasper moderately long, with 
widened base, distally with two robust spines directed 
inward and oblique to its long axis, posterior spine longer 
than anterior spine. Penis curved, slightly longer than outer 
pseudoclaspers, pointed, with broad base. 
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Colour. Live colour unknown. Preserved colour light 
grey to brownish grey, anteriorly darker, particularly 
dorsally in front of dorsal fin. 

Comparison. Ungusurculus philippinensis is one of 
two species of the genus which lack the anterior hook of 
the outer pseudoclasper and have inwardly directed spines 
of the inner pseudoclasper - the other being U. williamsi 
sp. nov. They are also the only two species known from 
the Philippines. Ungusurculus philippinensis differs from 
U. williamsi sp. nov. in the larger inner pseudoclasper 
with stronger spines (vs less than half the size of the outer 
pseudoclasper and weak spines), the ratio otolith length 
to otolith height (2.0-2.1 vs 1.8-2.0), the longer sulcus 
(otolith length to sulcus length 2.0-2.1 vs 2.2-2.4) with 
the indented ventral rim (vs undivided) and the specific 
shape of the dorsal rim of the otolith. Ungusurculus 
philippinensis is unique in the genus for its incompletely 
fused colliculi and the indentation of the ventral sulcus 
rim at the joined of ostium and cauda. 

Distribution. Ungusurculus philippinensis is fairly 
common along the shores of the central Philippines from 
Palawan to Panay, Negros and Mindanao (Fig. 39). 

Etymology. Named after their distribution along the 
Philippine Islands. 

Ungusurculus riauensis sp. nov. 

(Figs 39, 46, 47; Tables 2, 21) 

Material examined. (22 specimens, 37-56 mm SL). 
HOLOTYPE-ZMUC P771616, male, 42 mm SL, HO'N, 
103°43’E, Pulau Sudong, off Singapore, coral reef, tidal 
zone, Galathea Expedition (1950-52), station 337, coll. 
T. Wolff and party, 19 May 1951. PARATYPES - WAM 
P.31305-018, 4 male, 37-47 mm SL, 7 females, 40-56 
mm SL, 1°N, 104°E, Bintan Island, Riau Archipelago, 
Indonesia, coll. G. R. Allen and R. Stecne, 13 May 1997; 
WAM P.31315-002, 1 male, 45 mm SL, 8 females, 46-55 
mm SL, 1°N, 104°E, Bintan Island, Riau Archipelago, 
Indonesia, depth 0.2 m, coll. G. R. Allen, 20 May 1997; 
ZMUC P771615, 1 female, 48 mm SL, same data as 
holotype. 

Diagnosis. Vertebrae 12+28-30=40-42, dorsal fin rays 
70-77, anal fin rays 53-61, D/A 20-23, V in D 1.9-2.2; 


Table 21. Meristic and morphometric characters of Ungusurculus 
riauensis sp. nov. 



Holotype 

ZMUC 

P771616 

Holotype + 

21 paratypes 

Mean (range) 

n 

Standard length in mm 

42 

48.0 (37-56) 

22 

Meristic characters 




Dorsal fin rays 

75 

73.7 (70-77) 

22 

Caudal finrays 

16 

16 

12 

Anal fin rays 

54 

56.6 (53-61) 

22 

Pectoral fin rays 

19 

18.6 (17-20) 

11 

Precaudal vertebrae 

12 

12 

22 

Caudal vertebrae 

30 

29.4 (28-30) 

22 

Total vertebrae 

42 

41.4(40-42) 

22 

Rakers on anterior gill arch 

16 

16.0(15-17) 

10 

Pseudobranchial filaments 

2 

2 

9 

D/V 

6 

6.0 (6-7) 

22 

D/A 

21 

21.2 (20-23) 

22 

V/A 

14 

14.0 (13-14) 

21 

Morphometric characters in % of SL 



Head length 

26.9 

26.1 (24.8-27.4) 

11 

Head width 

15.6 

13.1 (11.7-15.6) 

10 

Head height 

16.1 

15.5(14.7-16.3) 

10 

Snout length 

6.5 

5.4 (4.2-6.5) 

10 

Upper jaw length 

14.4 

13.3(12.4-14.4) 

10 

Diameter of pigmented eye 

2.0 

2.3 (1.9-2.6) 

12 

Diameter of pupil 

1.5 

1.3 (1.1-1.5) 

10 

Interorbital width 

6.6 

5.9 (5.4-6.6) 

10 

Posterior maxilla height 

4.7 

4.3 (3.9-4.7) 

10 

Postorbital length 

19.5 

18.8(17.5-19.8) 

10 

Prcanal length 

51.1 

49.5 (47.4-51.1) 

10 

Prcdorsal length 

33.7 

32.1 (29.5-34.4) 

10 

Body depth at origin of anal fin 

18.6 

15.5(14.2-18.6) 

10 

Pectoral fin length 

15.6 

14.7 (12.0-19.8) 

11 

Pectoral fin base height 

5.6 

57(5.5-6.1) 

10 

Ventral fin length 

21.7 

17.5(12.4-21.7) 

8 

Base ventral fin - anal fin origin 

29.8 

31.6(28.4-34.1) 

10 


anterior nostril positioned 1/4 distance from upper lip 
to aggregate distance to anterior margin of eye; two 
pairs of free pseudoclaspers, outer pseudoclasper wing¬ 
shaped with broad base and distally widened supporter 
with massive anterior hook, prominent knob on inner 


Fig. 46. Ungusurculus riauensis sp. nov. ZMUC P771616, holotype, 42 mm SL. 
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Fig. 47. Ungusurculus riauensis sp. nov. A, lateral view of head, WAM P.31315-002, 45 mm SL; B, ventral view of head, WAM P.31315- 
002, 45 mm SL; C, ventral view of male copulatory organ, WAM P.31305-018, 47 mm SL; I), inclined lateral view of male copulatory 
organ, holotype; E, view of left pseudoclasper from ventral, holotype; F, view of left pseudoclasper from inside. WAM P.31315-002, 45 
mm SL; G, median view of right otolith, WAM P.31305-018, female, 50 mm SL. 


face of outer pseudoclasper fitting into opening of inner 
pseudoclasper, inner pseudoclasper long, massive, stalked, 
distally with claw-like, outwardly directed strong spines; 
cheeks with five rows of scales on upper part and three 
rows on lower; upper preopercular pore absent; otolith 
moderately elongate, otolith length to otolith height = 
2.0-2.2, anterior tip pointed, posterior tip expanded, 
postdorsal angle sharp, bent outwards, short sulcus with 
small ventral indentation at joining of ostium and cauda 
but completely fused colliculi, its centre anterior to centre 
of otolith, inclined about 10°, otolith length to sulcus 
length = 2.1. 


Description (Fig. 46-47). The principal meristic and 
morphometric characters are shown in Table 21. Body 
slender with pointed snout; mature at about 35 mm SL. 
Head with scale patch on cheek containing five vertical 
scale rows on upper part and three vertical rows on 
lower. Maxillary ending far behind eyes, dorsal margin 
of maxillary covered by upper lip dermal lobe, posterior 
end expanded. Anterior nostril positioned low, 1/4.5 the 
distance from upper lip to aggregate distance to anterior 
margin of eye. Posterior nostril small, about 1/4 the size 
of eye. Opercular spine with free tip, pointed. Anterior 
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gill arch with 15-17 (16) rakers, thereof 3 elongate. 
Pseudobranchial filaments 2. 

Head sensory pores (Fig. 47A, B). Supraorbital 
pores 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about 1/3 the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior); 
first anterior mandibular pore with cirrus. Preopcrcular 
pores: 3 lower, first and second with joined or separate 
opening; third non-tubular; no upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with three outer 
rows of granular teeth and one inner row of larger teeth 
anteriorly. Anteriormost teeth in inner row up to 2/3 
diameter of pupil. Vomer horseshoe-shaped, with two rows 
of small teeth, 1/3 diameter of pupil. Palatine with two 
rows of small teeth up to 1/2 diameter of pupil. Dentary 
with three outer rows of granular teeth and one inner row of 
larger teeth anteriorly, merging into one row of larger teeth 
posteriorly. Largest teeth up to size of pupil diameter. 

Otolith (Fig. 47G). Moderately elongate in shape, 
length to height 2.0-2.2 (47-56 mm SL) and moderately 
thin (otolith height to otolith thickness about 2.5). 
Anterior tip pointed, posterior tip somewhat expanded, 
less pointed. Dorsal rim with broadly rounded predorsal 
angle and sharp, almost spiny postdorsal angle, latter 
characteristically bent outwards, small concavity above 
anterior tip and deep concavity behind postdorsal angle; 
ventral rim gently and regularly curved, deepest at about 
its middle. Inner face convex, outer face slightly concave, 
both smooth. Otolith length to sulcus length 2.1. Sulcus 
positioned slightly towards anterior, inclined with about 
10° towards otolith axis, short, with indistinct ventral 
indentation at joined of ostium and cauda and completely 
fused colliculi. Ventral furrow distinct, close to ventral 
rim of otolith, posteriorly turning upwards, right-angled 
towards tip of sulcus. 

Axial skeleton. Neural spine of vertebrae 4 (-5) inclined 
and (5) 6-8 depressed. Parapophyses present from 
vertebrae 7 to 12. Pleural ribs on vertebrae 2 to 11 (10). 
First anal fin pterygophore elongated, reaching tip of last 
precaudal parapophysis in males but not in females. 


Male copulatory organ (Fig. 47C-F). Two pairs of free 
pscudoclaspers, outer pseudoclasper wing-shaped with 
broad base and distally widened supporter with massive 
anterior hook, prominent knob on inner face of outer 
pseudoclasper fitting into opening of inner pseudoclasper, 
inner pseudoclasper long, massive, stalked, distally with 
claw-like, outward directed strong spines. Penis curved, 
slightly longer than outer pseudoclaspers, pointed, with 
broad base. 

Colour. Live colour unknown. Preserved colour 
medium brown. 

Comparison. Ungusurculus riauensis shares the 
outer pseudoclasper with the distally widened supporter 
carrying an anterior hook and the outwardly directed 
claw-like tip of the inner pseudoclasper with U. collettei, 
U. komodoensis and U. sundaensis sp. nov., and with the 
latter the prominent knob on the inner face of the outer 
pseudoclasper which fits into the opening of the claw-like 
tip of the inner pseudoclasper. Ungusurculus riauensis 
differs from all other species of Ungusurculus in the low 
number of dorsal fin rays (mostly 70-77 vs 78-87), the low 
D/A (20-23 vs mostly 24-27, 22—27 in U. philippinensis ) 
and the specific shape of the otoliths, in particular the spiny 
postdorsal angle, which is bent outwards. 

Distribution. Ungusurculus riauensis seems to 
be restricted to the Indonesian Riau Archipelago and 
Singapore (Fig. 39). 

Etymology. Named after the Riau Archipelago, from 
where the majority of the investigated specimens were 
obtained. 

Ungusurculus sundaensis sp. nov. 

(Figs 39, 48, 49; Tables 2, 22) 

Material examined. (4 specimens, 41-54 mm SL). 
HOLOTYPE - WAM P.30959-018, male, 54 mm SL, 
8°46’S, 119°43’E, Rinca Island near Flores, Indonesia, 
coll. G. R. Allen, 4 April 1995. PARATYPE - NSMT-P 
78775, 1 male, 46 mm SL, off Lombok, Indonesia, coll. 
K. Matsuura and K. Shibukavva, 24 July 1996. 

Additional specimens. USNM 366475, 1 female, 41 
mm SL, 5°52’S, 112°37’E, Bawean Island, north of Java, 
Indonesia; USNM 366499, 1 female, 42 mm SL, 5°46’S, 
106°35’E, Seribu Islands, Java Sea, Indonesia. 



Fig. 48. Ungusurculus sundaensis sp. nov. WAM P.30959-018, holotype, 54 mm SL. 
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Fig. 49. Ungusurculus sundaensis sp. nov. Holotype. A, lateral view of head; B, ventral view of head; C, ventral view of male copulatory 
organ; D, inclined lateral view of male copulatory organ; E, view of left pseudoclasper from ventral, outer pseudoclasper bent away from 
inner pseudoclasper; F, median view of right otolith; G, ventral view of right otolith. 


Diagnosis. Vertebrae 12+30-31=42-43, dorsal fin 
rays 79-86, anal fin rays 60-64, D/A 26, V in D 2.2-2.3; 
anterior nostril positioned 1/4 distance from upper lip to 
aggregate distance to anterior margin of eye; two pairs 
of free pseudoclaspers, outer pseudoclasper wing-shaped 
with broad base and distally widened supporter with 
anterior hook, prominent knob on inner face of outer 
pseudoclasper fitting into opening of inner pseudoclasper, 
inner pseudoclasper long, very massive, stalked with 
narrow base, distally with claw-like, outwardly directed 
strong spines, inner and outer pseudoclasper matching 
together in lock/key mode; checks with 6 rows of scales 
on upper part and 4 rows on lower part; upper preopercular 
pore absent; otolith elongate, otolith length to otolith 
height = 2.3-2.4, anterior and posterior tips pointed, pre- 
and postdorsal angles symmetrical, section in between 
straight, short sulcus with fused colliculi, its centre 


anterior of centre of otolith, inclined about 5°, otolith 
length to sulcus length = 2.4-2.5. 

Description (Figs 48, 49). The principal meristic and 
morphometric characters are shown in Table 22. Body 
slender with pointed snout; mature at about 45 mm SL. 
Head with scale patch on cheek containing 6 vertical scale 
rows on the upper part and 4 vertical rows on the lower 
part. Horizontal diameter of scales on body about 1.2% 
SL, in 23 horizontal rows. 

Maxillary ending far behind eyes, dorsal margin of 
maxillary covered by upper lip dermal lobe, posterior 
end expanded. Anterior nostril positioned low, 1/5 the 
distance from upper lip to aggregate distance to anterior 
margin of eye. Posterior nostril small, about 1/5 the size 
of eye. Opercular spine with free tip, moderately pointed. 
Anterior gill arch with 15-16 (16) rakers, thereof three 
elongate. Row of elongate rakers interrupted by short 
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Table 22. Meristic and morphometric characters of Ungusurculus 
sundaensis sp. nov. 



Holotype 

WAM 

30959-018 

Paratype 

NSMT-P 

49905 

Standard length in mm 

Meristic characters 

54 

46 

Dorsal fin rays 

79 

86 

Caudal finrays 

16 

15 

Anal fin rays 

60 

64 

Pectoral fin rays 

21 

20 

Precaudal vertebrae 

12 

12 

Caudal vertebrae 

30 

31 

Total vertebrae 

42 

43 

Rakers on anterior gill arch 

16 

15 

Pseudobranchial filaments 

2 

1 

D/V 

6 

6 

D/A 

26 

26 

V/A 

15 

15 

Morphometric characters in % of SL 


Head length 

23.0 

25.7 

Head width 

12.1 

12.1 

1 lead height 

13.9 

15.4 

Snout length 

4.9 

5.5 

Upper jaw length 

12.1 

12.5 

Diameter of pigmented eye 

2.1 

2.1 

Diameter of pupil 

1.4 

1.1 

Interorbital width 

5.0 

6.5 

Posterior maxilla height 

3.6 

4.3 

Postorbital length 

16.9 

18.9 

Preanal length 

47.0 

47.6 

Predorsal length 

28.6 

30.3 

Body depth at origin of anal fin 

14.8 

15.2 

Pectoral fin length 

13.5 

14.9 

Pectoral fin base height 

5.3 

5.7 

Ventral fin length 

18.7 

20.0 

Base ventral fin - anal fin origin 

32.2 

31.5 


raker in holotype but not in paratype. Pseudobranchial 
filaments 1-2 (2). 

Head sensory pores (Fig. 49A, B). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about 1/2 the size of three anterior pores, 
third posterior pore tubular. Mandibular pores 6 (3 anterior 
and 3 posterior); first anterior mandibular pore without 
cirrus. Preopercular pores: 3 lower, first and second with 
joined or separate opening; third non-tubular; no upper 
preopercular pore. [See description of Beaglichthys 
hleekeri for position of pores.] 

Dentition (of holotype). Premaxilla with 4 outer rows of 
granular teeth and one inner row of larger teeth anteriorly. 
Anteriormost teeth in inner row up to 2/3 diameter of 
pupil. Vomer horseshoe-shaped, with 3 rows of teeth up 
to 1/2 diameter of pupil. Palatine with 3 rows of teeth up 
to 1/2 diameter of pupil. Dentary with 3 outer rows of 
granular teeth and 1 inner row of larger teeth anteriorly, 
merging into 1 row of larger teeth posteriorly, up to 3/4 
of pupil diameter. 


Otolith (Fig. 49F, G). Moderately elongate in shape, 
length to height 2.3-2.4 (46-54 mm SL) and thin (otolith 
height to otolith thickness about 2.5). Anterior and posterior 
tips pointed, posterior tip slightly expanded. Dorsal rim 
with marked pre- and postdorsal angles, section in between 
long and straight, small concavity above anterior tip and 
behind postdorsal angle; ventral rim gently and regularly 
curved, deepest at about its middle. Inner face convex, 
outer face slightly concave, both smooth. Otolith length to 
sulcus length 2.4-2.5. Sulcus positioned slightly towards 
anterior, inclined about 5° towards otolith axis, short, with 
fused colliculi. Ventral furrow distinct, close to ventral 
rim of otolith, posteriorly turning upwards. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-9 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11 (12). First anal 
fin pterygophore elongated, reaching tip of last precaudal 
parapophysis in males. 

Male copulatory organ (Fig. 49C-E). Two pairs of 
free pscudoclaspers, outer pseudoclasper wing-shaped 
with broad base and distally widened supporter with 
anterior hook, prominent knob on inner face of outer 
pseudoclasper fitting into opening of inner pseudoclasper, 
inner pseudoclasper long, very massive, stalked with 
narrow base, distally with claw-like, outward directed 
strong spines, inner and outer pseudoclasper matching 
together in lock / key mode. Penis curved, slightly longer 
than outer pscudoclaspers, pointed, with broad base. 

Colour. Live colour unknown. Preserved colour 
medium brown with dark brown back. 

Comparison. Ungusurculus sundaensis most 
resembles U. riauensis in the outer pseudoclasper with the 
distally widened supporter carrying an anterior hook and 
with a prominent knob on the inner face, which matches 
with the outward directed claw-like tip of the inner 
pseudoclasper. Ungusurculus sundaensis differs from all 
other species of Ungusurculus in the very elongate otolith 
(otolith length to otolith height 2.3-2.4 vs 1.8-2.2) and the 
short sulcus (otolith length to sulcus length 2.4-2.5 vs 
2.0-2.4). For further discussion see comparison of other 
species above. 

Distribution. Ungusurculus sundaensis is known 
from few specimens from the western tip of Java to the 
western tip of Flores, along the Sunda Arch of Indonesia 
(Fig. 39). 

Etymology. Named after the Sunda Arch of Indonesia, 
from where all investigated specimens were obtained. 

Ungusurculus williamsi sp. nov, 

(Figs 39, 50, 51; Tables 2, 23) 

Material examined. (12 specimens, 21-45 mm SL). 
HOLOTYPE-USNM 346941, male, 45 mm SL, 10°34’N, 
122°30’E, Pulang Duta, Guimares Island, Philippines, 
small cove lined with lava rock and rocky boulders, 
depth 0-4 m, coll. J. T. Williams et ai, 24 Sept. 1995. 
PARATYPES - USNM 384197, 1 male, 35 mm SL, 8 
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Fig. 50. Ungusurculus williamsi sp. nov. USNM 346941, holotype, 45 mm SL. 


females, 21-45 mm SL, 1 juvenile, 21 mm SL, same data 
as holotype; ZMUC P771627-28, 1 male, 35 mm SL, 1 
female, 42 mm SL, same data as holotype. 

Diagnosis. Vertebrae 12+30-31=42-43, dorsal fin rays 
79-85, anal fin rays 59-63, D/A 24-26, V in D 2.2-2.4; 
anterior nostril positioned 1/4 the distance from upper lip 
to aggregate distance to anterior margin of eye; two pairs 
of free pseudoclaspers, outer pseudoclasper wing-shaped 
with broad base and distally widened supporter without 
anterior hook, inner pseudoclasper short, half the length of 
outer pseudoclasper, with slightly broadened base, distally 
with two inwardly directed weak spines; cheeks with 4-6 
rows of scales on upper part and 3 rows on lower part; 
upper preopercular pore absent; otolith compressed, otolith 
length to otolith height = 1.9-2.1, anterior and posterior 
tips pointed, latter expanded, projecting sharp postdorsal 
angle, sulcus short, wide with fused colliculi, its centre 
slightly anterior of centre of otolith, inclined about 10°, 
otolith length to sulcus length = 2.2-2.4. 

Description (Figs 50, 51). The principal meristic and 
morphometric characters are shown in Table 23. Body 
slender; small-sized, mature at about 35 mm SL. Head 
with scale patch on cheek containing 4-6 (4) vertical scale 
rows on the upper part and 3 vertical rows on the lower 
part. Horizontal diameter of scales on body about 1.4% SL, 
in 24 horizontal rows. Maxillary ending far behind eyes, 
dorsal margin of maxillary covered by upper lip dermal 
lobe, posterior end expanded. Anterior nostril positioned 
low, 1/4 the distance from upper lip to aggregate distance 
to anterior margin of eye. Posterior nostril small, about 1/4 
the size of eye. Opercular spine with free tip, moderately 
pointed. Anterior gill arch with 13-15 (13) rakers, thereof 
3-4 (3) elongated. Pseudobranchia! filaments two. 

Head sensory pores (Fig. 51 A-B). Supraorbital 
pores 3. Infraorbital pores 6 (3 anterior and 3 posterior): 
three posterior pores about 1/3 the size of three anterior 
pores. Mandibular pores 6 (3 anterior and 3 posterior); 
first anterior mandibular pore with cirrus. Preopercular 
pores: 3 lower, first and second with joined or separate 
opening; third non-tubular; no upper preopercular pore. 
[See description of Beaglichthys bleekeri for position of 
pores.] 

Dentition (of holotype). Premaxilla with 4 outer rows of 
granular teeth and one inner row of larger teeth anteriorly. 


Anteriormost teeth in inner row up to 3/4 diameter of 
pupil. Vomer horseshoe-shaped, with 2 rows of teeth up 
to 1/2 diameter of pupil. Palatine with outer row of small 
teeth and one inner row of larger teeth up to 1/2 diameter 
of pupil. Dentary with 4 outer rows of granular teeth and 
1 inner row of larger, slender teeth anteriorly, merging 


Table 23. Meristic and morphometric characters of Ungusurculus 
williamsi sp. nov. 



Holotype 

USNM 

346941 

Holotype + 

11 paratypes 

Mean (range) 

n 

Standard length in mm 

Meristic characters 

45 

34.4 (21-45) 

12 

Dorsal fin rays 

80 

82.2 (79-85) 

11 

Caudal finrays 

16 

16 

5 

Anal fin rays 

60 

61.0(59-63) 

11 

Pectoral fin rays 

22 

21.1 (19-22) 

8 

Precaudal vertebrae 

12 

12 

11 

Caudal vertebrae 

30 

30.4 (30-31) 

11 

Total vertebrae 

42 

42.2 (42-43) 

11 

Rakers on anterior gill arch 

13 

13.6(13-15) 

9 

Pseudobranchial filaments 

2 

2 

9 

D/V 

6 

6.4 (6-7) 

11 

D/A 

25 

24.8 (24-26) 

11 

V/A 15 

Morphometric characters in % ofSL 

14.5(14-15) 

11 

Head length 

26.2 

26.7 (25.5-28.1) 

12 

Head width 

11.9 

11.5(10.5-13.0) 

12 

Head height 

15.2 

14.8(13.8-15.7) 

12 

Snout length 

5.0 

5.2 (4.6-6.0) 

12 

Upper jaw length 

13.3 

12.6(11.8-13.3) 

12 

Diameter of pigmented eye 

2.2 

2.0(1.8-2.2) 

12 

Diameter of pupil 

1.6 

1.2 (0.9-1.6) 

12 

Interorbital width 

5.7 

5.7 (5.0-6.2) 

12 

Posterior maxilla height 

4.2 

3.6 (3.2-4.2) 

12 

Postorbital length 

19.2 

19.6(19.0-20.7) 

12 

Preanal length 

49.3 

48.5 (45.5-52.9) 

12 

Predorsal length 

32.6 

32.5 (31.3-35.0) 

12 

Body depth at origin of anal fin 

15.2 

13.5(12.0-15.9) 

12 

Pectoral fin length 

15.7 

14.9(11.6-16.7) 

12 

Pectoral fin base height 

6.0 

5.2 (4.0-6.1) 

12 

Ventral fin length 

19.5 

20.3 (16.5-23.3) 

10 

Base ventral fin - anal fin 
origin 

31.5 

28.8 (25.1-32.4) 

11 
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Fig. 51. Ungusurculus williamsi sp. nov. A, lateral view of head, hololype; B, ventral view of head, holotype; C, view of left pseudoclasper 
from inside, holotype; D, view of left pseudoclasper from ventral, USNM 384197, 35 mm SL; E, inclined lateral view of male copulatory 
organ, holotype; F, median view of right otolith, holotype; G, ventral view of right otolith, holotype. 


into 1 row of larger teeth posteriorly, up to 2/3 of pupil 
diameter. 

Otolith (Fig. 51F, G). Moderately compressed in shape, 
length to height 1.9-2.1 (35-45 mm SL) and moderately 
thin (otolith height to otolith thickness about 2.4). Anterior 
and posterior tips pointed, posterior tip expanded. Dorsal 
rim with shallow predorsal and markedly projecting 
postdorsal angles, section in between long, straight, 
anteriorly inclined, small concavity above anterior tip and 
behind postdorsal angle; ventral rim gently and regularly 
curved, deepest at about its middle. Inner face convex, 
outer face slightly concave, both smooth. Otolith length to 
sulcus length 2.2-2.4. Sulcus positioned slightly towards 
anterior, inclined about 10° towards otolith axis, short, 
wide, with fused colliculi. Ventral furrow distinct, not 
very close to ventral rim of otolith, posteriorly turning 
upwards. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 depressed. Parapophyses present from vertebrae 
(6) 7 to 12. Pleural ribs on vertebrae 2 to 11. First anal tin 
pterygophore elongated, reaching tip of last precaudal 
parapophysis in males but not in females. 


Male copulatory organ (Fig. 51C-E). Two pairs of free 
pseudoclaspers, outer pseudoclasper wing-shaped with 
broad base and distally slightly widened supporter without 
anterior hook, inner pseudoclasper short, half the length of 
outer pseudoclasper, with slightly broadened base, distally 
with two inwardly directed weak and short spines. Penis 
curved, slightly longer than outer pseudoclaspers, pointed, 
with broad base. 

Colour. Live colour unknown. Preserved colour light 
brown. 

Comparison. Ungusurculus williamsi resembles 
U. philippinensis in the outer pseudoclasper with a 
distally slightly widened supporter without an anterior 
hook and the inward directed bifurcate tip of the inner 
pseudoclasper. It differs in the short and weak inner 
pseudoclasper and the otolith morphology (fused colliculi 
vs partly fused with indented ventral sulcus margin and 
the strongly projecting postdorsal angle, vs shallow and 
rounded). The specific shape of the dorsal rim of the otolith 
and the wide sulcus distinguishes U. williamsi from all 
other species of Ungusurculus. 
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Distribution. Ungusurculus williamsi is known from 
a single lot collected in a rocky cave of Guimares Island, 
Philippines (Fig. 39). 

Ecology. Judging from the single location from which 
it was collected in reasonable numbers, U. williamsi 
is probably adapted to non-reef related rocky inshore 
environments. 

Etymology. Named in honour of Jeffrey T. Williams, 
Washington D.C., USNM, who has collected the type 
specimens, in recognition to his contribution to the 
knowledge of the fishes of the Philippines. 

Zephyrichthys gen. nov. 

(Tables 1, 2, 24) 

Type species: Zephyrichthys barryi sp. nov. Gender 
masculine. 

Diagnosis. Genus of Dinematichthyini with following 
combination of characters: Anterior nostril placed 
low on snout; male copulatory organ with two pairs of 
pseudoclaspers, outer pseudoclasper wing-shaped with 
broad base, inner pseudoclasper about half the size of 
outer pseudoclasper, bifurcate, each branch with supporter, 
anteriorly joined to outer pseudoclasper; moderate in size 
reaching about 70 mm SL; precaudal vertebrae mostly 
12-13, total vertebrae 43-46; 7-8 branchiostegal rays; 
head with scale patch on cheek, usually 2-3 scales on 
operculum above opercular spine (rarely none); upper 
prcopercular pore absent; otolith moderately compressed 
to elongate (otolith length to height 2.1-2.3), sulcus not 
inclined, colliculi separated, caudal colliculum very short 
(length of ostial colliculum to length of caudal colliculum 
5-8); maxilla expanded posterio-ventrally. 

Comparison. Zephyrichthys differs from all other 
dinematichthyine genera in the Indo-west Pacific in 
the bifurcate inner pseudoclasper with a branched 
supporter, of which the anterior branch is joined to the 
outer pseudoclasper. It shares with Beaglichthys and 
Ungusurculus and some species of Dinematichthys the 
absence of an upper prcopercular pore and presence of 
two pairs of pseudoclaspers. With certain species of 
Dinematichthys it further shares the presence of scales on 
the operculum above the opercular spine (though not in all 
specimens in the case of Zephyrichthys) and the separated 
colliculi in the sulcus of the otolith. The low anterior nostril 
(vs high) and the small caudal colliculum (sec above) 
distinguish Zephyrichthys from Dinematichthys. 

Species. The genus is monotypic. 

Etymology. From zephyrus (Latin = west wind), 
referring to the distribution along the west Australian 
coast. A noun in apposition. 

Zephyrichthys barryi sp. nov. 

(Figs 10, 52, 53; Tables 2, 24) 

Material examined. (118 specimens, 20-70 mm SL). 
HOLOTYPE - WAM P.27616-010, male, 49 mm SL, 
32°00’S, 115°30’E, Rottnest Island, Western Australia, 


coll. J. B. Hutchins et al., 1 June 1982. PARATYPES 
- AMS 1.20241-008, 1 male, 45 mm SL, 32°01’S, 
I15°25’E, Rottnest Island, Western Australia, depth 
6 m, coll. B. C. Russell, 11 April 1978; AMS 1.20245- 
012, 3 females, 45-48 mm SL, 1 juvenile, 25 mm SL, 
32°00’S, 115°28’E, Rottnest Island, Western Australia, 
depth 12-15 m, coll. B. C. Russell, 12 April 1978; AMS 
1.20247-017, 1 male, 45 mm SL, 31°59’S, 115°33’E, 
Rottnest Island, Western Australia, depth 8 m, coll. B. 
C. Russell. 12 April 1978; NMV A2487, 2 males, 36-43 
mm SL, 2 females, 49-50 mm SL, 28°29’S, 113°46’E, 
Wallabi Island, Houtman Abrolhos, Western Australia, 
coll. G. R. Allen, 19 April 1982; NMV A20829, 1 male, 
49 mm SL, 33°5FS, 121°55’E, Esperance Bay, Western 
Australia, coll. R. H. Kuiter, 21 March 1986; USNM 
263733, 1 male, 51 mm SL, 2 females, 39-51 mm SL, 1 
juvenile, 23 mm SL, Rottnest Island, Western Australia, 
coll. J. B. Hutchins, 8 March 1977; WAM P.27616-035, 
6 males, 29-47 mm SI, 14 females, 29-58 mm SL, 7 
juveniles, 20-26 mm SL, same data as holotype; WAM 
P.27950-010, 11 males, 34-51 mm SL, 13 females, 
25-61 mm SL, 30°18’S, II5°00’E, Rottnest Island, 
Western Australia, depth 4-6 m, coll. N. Sinclair et 
al., 9 April 1983; WAM P.27951-008, 3 females, 33-55 
mm SL, 30°18’S, 115°00’E, Rottnest Island, Western 
Australia, depth 2-5 m, coll. J. B. Hutchins et al., 10 
April 1983; WAM P.27955-003,4 males, 35-50 mm SL, 
4 females, 46-60 mm SL, 29°16’S, 114°55’E, Denison, 
Western Australia, depth 9-10 m, coll. J. B. Hutchins, 
13 April 1983; WAM P.27957-008, 5 males, 42-59 mm 
SL, 3 females, 57-67 mm SL, 2 juveniles, 24-25 mm 
SL, 29°16’S, 114°55’E, Denison, Western Australia, 
depth 7-8 m, coll. J. B. Hutchins et al. 14 April 1983; 
WAM P. 27959-004, 1 male, 50 mm SL, I female, 53 
mm SL, 27°30’S, 114°25’E, north of Kalbarri, Western 
Australia, depth 0-7 m, coll. J. B. Hutchins et al., 16 
April 1983; WAM P.28517-003, 1 male, 32 mm SL, 
3 females, 59-70 mm SL, 33°35’S, 115°06’E, Cape 
Naturaliste, Western Australia, depth 15-17 m, coll. 
.1. B. Hutchins, 12 April 1985; WAM P.28522-006, 2 
females, 40-58 mm SL, 34°S, 115°E, Flinders Bay, off 
Augusta, Western Australia, depth 12-13 m, coll. J. B. 
Hutchins, 18 April 1985; WAM P.29886-017, 2 males, 
47-54 mm SL, 10 females, 38-62 mm SL, 3 juveniles, 
21-23, 28°55’S, 114°02’E, Pelsart Island, Houtman 
Abrolhos, Western Australia, depth 7-9 m, coll. G. R. 
Allen, 6 March 1988; WAM P.30832-004, 2 males, 38 
mm SL, 28°30’S, 113°44’E, Wallabi Island, Houtman 
Abrolhos, Western Australia, depth 3-4 m, coll. J. B. 
Hutchins et al., 27 May 1994; ZMUC P 771640-41, 1 
male, 45 mm SL, 1 female, 50 mm SL, same data as 
WAM P.27950-010. 

Additional specimens. USNM 367147,3 males, 43-46 
mm SL, Point Heron, 30 miles (48.3 km) south of Perth, 
Western Australia. 

Diagnosis. See generic diagnosis. 
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Fig. 52. Zephyrichthys barryi sp. nov. A, fresh dead, WAM P.27959-004, female, 53 mm SL; B, WAM P.27616-010, holotype, 49 mm SL. 


Description (Figs 52, 53). The principal meristic and 
morphometric characters are shown in Table 24. Body 
and head slender; mature at about 40 mm SL. Head 
with scale patch on cheek containing 7 vertical scale 
rows on the upper part and 3 vertical rows on the lower 
part, up to 3 scales on operculum above opercular spine. 
Horizontal diameter of scales on body about 1.4 % SL, 
in 20 horizontal rows. Maxillary ending far behind eyes, 
dorsal margin of maxillary covered by upper lip dermal 
lobe, posterior end expanded, angular. Anterior nostril 
positioned moderately low, 1/3.5 to 1/4 the distance 
from upper lip to aggregate distance to anterior margin 
of eye. Posterior nostril small, about 1/5 the size of 
eye. Opercular spine with free tip, pointed. Anterior 
gill arch with 12-15 (13) rakers, thereof 3 elongated. 
Pseudobranchial filaments 2-3 (2). 

Head sensory pores (Fig. 53A, B). Supraorbital 
pores 2-3. Infraorbital pores 6-7 (3 anterior, 3 posterior 
and occasionally 1 small pore posterior nostril); three 
posterior pores about 1/3 the size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore with cirrus. Preopercular pores: 
3 lower, first and second with separate opening; third 
tubular; no upper preopercular pore. [See description of 
Beaglichthys bleekeri for position of pores.] 

Dentition (of holotype). Premaxilla with four outer 
rows of granular teeth and one inner row of larger teeth 
anteriorly. Anteriormost teeth in inner row up to 1/2 


diameter of pupil. Vomer horseshoe-shaped, with three 
rows of small teeth 1/4 diameter of pupil. Palatine with two 
outer rows of small teeth and one inner row of larger teeth 
up to 1/3 diameter of pupil. Dentary with four outer rows 
of granular teeth and one inner row of larger, slender teeth 
anteriorly, merging into one row of larger teeth posteriorly, 
up to 2/3 of pupil diameter. 

Otolith (Fig. 53H, I). Moderately elongate in shape, 
length to height 2.1-2.3 (23-70 mm SL) and moderately 
thick (otolith height to otolith thickness about 2.2). 
Anterior tip pointed, posterior tip expanded, pointed. 
Dorsal rim with obtuse predorsal and sharp postdorsal 
angles, long section in between straight, marked concavity 
above anterior tip and behind postdorsal angle; ventral rim 
gently and regularly curved, deepest at about its middle. 
Inner face convex, outer face flat to slightly concave, both 
smooth. Otolith length to sulcus length 1.9-2.1. Sulcus 
positioned slightly anterior to middle of inner face, not 
inclined, ostium and cauda divided, colliculi separate, 
caudal colliculum very short (length of ostial colliculum 
to length of caudal colliculum 5-8). Ventral furrow long, 
distinct, close to ventral rim of otolith, slightly turning 
upwards towards its tips. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-8 depressed. Parapophyses present from vertebrae 
7 to 12. Pleural ribs on vertebrae 2 to 11. Basis of neural 
spines 5-8 enlarged. First anal fin pterygophore elongated, 
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Fig. 53. Zephyrichthys barryi sp. nov. A, lateral view of head, WAM P.29886-017, male, 47 mm SL: B, ventral view ot head, WAM P. 
27959-004, male, 50 mm SL; C, ventral view of male copulatory organ with hood not bent forward, holotypc; D, inclined lateral view of 
male copulatory organ, holotype; E, ventral view of male copulatory organ with hood bent forward, WAM P.27955-003,50 mm SL; F, view 
of left pseudoclasper from ventral, holotype; G, lateral view of male copulatory organ with hood not bent forward, holotype; H, median 
view of right otolith, WAM P.29886-017, male, 54 mm SL: I, median view of right otolith, WAM P.29886-017, male, 47 mm SL. 


usually reaching tip of last prccaudal parapophysis in 
males but not in females. 

Male copulatory organ (Fig. 53C-G). Two pairs of 
pseudoclaspers, outer pseudoclasper large, wing-shaped 
with broad base, inner pseudoclasper about half size of 
outer pseudoclasper, bifurcate, each branch with supporter, 
anteriorly joined to outer pseudoclasper; isthmus wide. 


Penis curved, slightly longer than pseudoclasper, pointed, 
with widened basis. 

Colour. Live colour known from three freshly caught 
specimens (WAM 27951-008, WAM 27959-004, Fig. 52A, 
WAM 28522-005), which all show a dark, dusky yellow 
body colour, somewhat darker anteriorly and sometimes 
with slightly pinkish-yellow belly. Vertical fins are 
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Table 24. Meristic and morphometric characters of Zephyrichthys 
barryi sp. nov. 



Holotype Holotype + 
WAM 117paratypes 

27616- 

010 Mean (range) 

n 

Standard length in mm 

49 

44.1 (20-70) 

118 

Meristic characters 




Dorsal fin rays 

86 

92.0 (86-99) 

46 

Caudal finrays 

15 

15.1 (14-16) 

32 

Anal fin rays 

67 

70.7 (67-77) 

44 

Pectoral fin rays 

22 

21.7 (20-23) 

15 

Precaudal vertebrae 

12 

12.1 (12-13) 

55 

Caudal vertebrae 

31 

32.3 (31-34) 

50 

Total vertebrae 

44 

44.4 (43-46) 

54 

Rakers on anterior gill arch 

13 

13.3 (12-15) 

18 

Pseudobranchial filaments 

2 

2.1 (2-3) 

17 

D/V 

7 

6.4 (6-7) 

48 

D/A 

29 

26.8 (24-30) 

45 

V/A 

16 

14.3(13-16) 

44 

Morphometric characters in % of SL 



Head length 

24.9 

25.8 (24.0-27.2) 

10 

Head width 

14.2 

13.5(11.9-14.6) 

10 

Head height 

15.8 

15.0(13.9-15.9) 

10 

Snout length 

6.7 

6.0 (5.1-6.7) 

10 

Upper jaw length 

13.3 

12.9(12.5-13.3) 

10 

Diameter of pigmented eye 

2.3 

2.3 (2.0-2.5) 

14 

Diameter of pupil 

1.6 

1.6 (1.3-1.9) 

13 

Interorbital width 

6.4 

6.6 (5.8-7.7) 

10 

Posterior maxilla height 

4.3 

4.2 (3.3-4.6) 

10 

Postorbital length 

17.7 

18.4(17.2-19.7) 

10 

Preanal length 

52.5 

48.5 (45.3-52.5) 

10 

Predorsal length 

30.8 

31.4(29.9-32.7) 

10 

Body depth at origin of anal fin 

14.2 

14.3 (13.6-15.4) 

10 

Pectoral fin length 

14.2 

13.2 (11.6-14.3) 

10 

Pectoral fin base height 

5.7 

5.5 (4.8-6.5) 

10 

Ventral fin length 

20.3 

20.6(18.2-23.6) 

15 

Base ventral fin - anal fin origin 

32.3 

29.6 (26.4-32.3) 

10 


translucent, bright yellow at the base. Preserved colour is 
medium to dark brown. 

Comparison. See comparison between Zephyrichthys 
and other genera. 

Distribution. Zephyrichthys barryi is widely distributed 
along the southern shores of Western Australia from north 
of Kalbarri to Espcrance and including the Houtman 
Abrolhos and Rottnest Islands (Fig. 10). 

Etymology. In honour of J. Barry Hutchins, Perth, 
WAM, in recognition of his many contributions to the 
fishes of Australia and his support in making available 
the valuable material from the WAM collection. 

GEOGRAPHIC DISTRIBUTION 

In part I of the review of the Dinematichthyini of 
the Indo-west Pacific the distribution pattern of the 
very species-rich genus Diancistrus was evaluated 
and discussed. It was noted that half of the 30 species 


recognised were restricted to narrowly defined areas and 
thus were regarded as endemic. The areas found to have 
the richest endemism of the genus Diancistrus were the 
NW subtropical Pacific region (Ryukyus, Taiwan and 
northern Philippines), and the shores of New Guinea 
and certain west Pacific islands such as Vanuatu, Fiji and 
Tonga. Part II added to the overall notion of regionally 
restricted species, this time to the south of the main reef 
belt of the Indo-west Pacific. In this case the subtropical 
to temperate shores of South Africa and Australia were 
found to be particularly rich in such narrowly ranging 
endemics. 

With the present part, the overall trend of regionally 
restricted distribution patterns is confirmed yet again. 
All species recorded in this part arc restricted to one 
or two geographical areas as defined and discussed in 
Schwarzhans et al.’s (2005) review of the Indo-west 
Pacific Dinematichthyini. Generally, the same is true for 
the genera described in this paper. The most widespread 
ones are Eusurculus, ranging from the Andaman Islands 
along the northern shores of Australia to NE New Guinea 
and Vanuatu, and Ungusurculus, which is distributed 
from Singapore through Indonesia to the Philippines 
and NE New Guinea. All other genera treated herein 
are restricted in distribution to three or fewer regions as 
defined in Table 25 and therefore should be regarded as 
endemic genera. Since endemic genera represent an older 
stage of speciation in a phylogenetic sense than endemic 
species (for example, Schwarzhans et al. 2005 and this 
paper), their distribution patterns appear worthwhile at 
this stage to analyse in more detail. 

It turns out that in the Indo-west Pacific there are 
only two widespread genera, namely Diancistrus and 
Dinematichtliys s.l. (subject, however, to the final 
part of the review dealing with that genus), plus the 
two subregionally distributed genera Eusurculus and 
Ungusurculus. All other genera are restricted to one to 
three defined areas. 

The most regionally restricted genera of all are 
Brosmolus (NW Australia), Brotulinella (Taiwan 
and the northern Philippines), Dactylosurculus 
(SW Australia), Lapitaichthys (New Caledonia), 
Majungaichthys (Madagascar), Monothrix (SE Australia) 
and Zephyrichthys (SW Australia). Not surprisingly, 
these are all monospecific genera. Immediately, 
however, it becomes obvious that there is a particular 
area emerging, which is rich in endemic genera, namely 
temperate Australia (three genera). 

When adding non-monospecific genera limited 
to a distribution across two or three areas, this trend 
receives further support for temperate Australia 
(and northern New Zealand and Norfolk Island) with 
Dermatopsis, Dermatopsoides and Dipulus (all three 
genera from Moller and Schwarzhans (2006)), but other 
areas emerge as endemic-rich as well. These are South 
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Africa ( Dermatopsoides and Mascarenichthys), the 
Mascarenes with east Africa ( Mascarenichthys), NW 
and NE Australia (. Beaglichthys , also extending across 
the Timor Sea to Java, and Didymothallus, also extending 
to New Caledonia). 

As shown on Figure 54, four distinct areas are 
recognised with endemic genera. They are: 

1. East Africa with Madagascar and the Mascarenes 
with Majungaichthys and Mascarenichthys and South 
Africa south of 5° N with Mascarenichthys and south 
of 30°S also with Dermatopsoides. 

2. Australia with Beaglichthys, Brosmolus and 
Didymothallus along its tropical shores and Dermatopsis 
(also in New Zealand and Fiji), Dermatopsoides, Dipulus 
(also around Norfolk Island), Dactylosurculus, Monothrix 
and Zephyrichthys in southern Australia. Australia is by 
far the most endemic-rich region in the Indo-west Pacific 


for the Dinematichthyini and in particular the south¬ 
western coast with at least four endemic genera. 

3. Northern Philippines and Taiwan ( Brotulinella ). 
This area (plus the Ryukyu Islands) is also very rich in 
endemic species (see part I). 

4. SW Pacific Islands, namely northern New Zealand 
and Norfolk Island ( Dermatopsis and Dipulus), New 
Caledonia ( Lapitaichthys and Didymothallus) and Fiji 
(Dermatopsis). This area shows a strong relationship 
with its composition of endemics with that of temperate 
Australia ( Dermatopsis and Dipulus, and Lapitaichthys, 
which may be related to Monothrix). It is very likely 
that they represent remnants of an originally uniform 
distribution pattern that has become disrupted through 
geological plate divergence, with Fiji having drifted 
furthest away into tropical realms. 


Table 25. Geographic distribution of species of the genera of the Dinematichthyini from the Indo-west Pacific, arranged in order of treatment 
(Parts I—IV). Restricted distribution patterns supposed to be endemic are shown in dark grey, other occurrences in light grey. 



Western Indian 
Ocean 

Eastern 

Indian 

Ocean 

Subtropical 
NW Pacific 

Tropical 

W Pacific 

Micronesia 

Tropical 
and sub¬ 
tropical 
Australia 

Temparate 
Australia and 
New Zealand 

SW Pacific 
Islands 

East 

Polynesian 

Islands 

Red Sea, Arabia and NE Africa 

East Africa south of 05° N 

Seychelles and Mascarenes 

Madagascar 

South Africa south of 30° S 

Chagos and Maledives 

Ceylon and South India 

Andamans, Thailand and Sumatra 

| North Vietnam and Hainan 

Ryukyu Islands 
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| Lord Howe Island 
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| Loyalty Islands and Vanuatu 
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Fig. 54. Distribution of dinematichthyine genera in the Indo-west Pacific. Outline with light shading = total distribution of Dinematichthyini. 
Grey shading indicates increasing number of endemic genera (see also Table 25): first step, light grey = no endemic genera; second step 
= 1 endemic genus; third step = 2 or 3 endemic genera, fourth step = more than 3 endemic genera. 


From this summary it becomes obvious that the highest 
degree of ‘early separated endemism’ is observed at the 
periphery of the Indo-west Pacific (Fig. 54). Most of this 
endemism is probably represented by primary endemics, 
except possibly for that in the western Indian Ocean, which 
may have been influenced by the former tropical western 
Tethyan fauna; however this idea cannot be evaluated at 
present because of the sketchy fossil record. 

ADDENDUM TO PART I OF THE REVIEW OF 
THE DINEMATICHTHYINI OF THE INDO-WEST 
PACIFIC (SCHWARZHANS ET. AL. 2005). 

Paradiancistrus Schwarzhans, Moller and Nielsen, 
2005 

Type species: Paradiancistrus acutirostris Schwarzhans, 
Moller and Nielsen, 2005 (type locality: southern coast of 
Epi Island, Vanuatu, 16°47’S, 168°2FE). 

Diagnosis. Anterior nostril placed low on snout; male 
copulatory organ with two pairs of small pseudoclaspers, 
the outer broad wing-shaped, inner joined anteriorly 
to outer pseudoclasper forming curved feature, with 
supporter; eyes large (2.0—3.0% SL); lower preopercular 
pores 1; precaudal vertebrae 11; parapophyses very 
wide; head with narrow scale patch on cheek, no scales 
on operculum; otolith with inclined (5-10°) and short 
sulcus (otolith length to sulcus length 2.4-2.6), colliculi 
fused; maxillary expanded at rear corner; anterior anal 
fin pterygiophore long. 

Remarks. The genus Paradiancistrus was described 
by Schwarzhans et al. (2005), based on two species 
- P. acutirostris Schwarzhans, Moller and Nielsen, 2005, 
from Vanuatu and P. cuyoensis Schwarzhans, Moller and 
Nielsen, 2005, from the Visayan and Palawan Islands of 
the Philippines. The ongoing review has revealed another 
species of this rare genus, which was not recognised 
previously. The description of this new species is therefore 


added as an addendum at the end of the current third part 
of the review of the Dinematichthyini of the Indo-west 
Pacific. 

Paradiancistrus lombokensis sp. nov. 

(Figs 55-57; Table 26) 

Material examined. (2 specimens, 20-35 mm SL). 
HOLOTYPE - SMNS 18662, male, 35 mm SL, 8°30’S, 
116°02’E, western shore of Lombok, Indonesia, depth 
0-2 m, 12 December 1996. PARATYPE - SMNS 26369, 
1 juvenile, 20 mm SL, same data as holotype. 

Diagnosis. Vertebrae 11+29-32 = 40-43, dorsal fin rays 
65 (holotype), anal fin rays 52 (holotype); head length 23.8- 
25.2 % SL; head height 13.3-14.4 % SL; predorsal length 


110*E 120°E 130®E 140°E 150*E 16CTE 170°E 



O Paradiancistrus acutirostris © P. cuyoensis © P. lombokensis 
Fig. 55. Sample sites of Paradiancistrus acutirostris, P. cuyoensis 
and P. lombokensis sp. nov. One symbol may represent several 
samples. 
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Fig. 56. Paradiancistrus lombokensis sp. nov. SMNS 18662, holotype, 35 mm SL. 


30.0-31.1; lower preopercular pores 1; outer pseudoclasper 
broad wing-shaped, short; inner pseudoclasper a double 
lobed broad flap, anteriorly joined to outer pseudoclasper 
forming curved feature, with supporter; scale patch on 
cheek with eight scale rows on upper cheek and four scale 
rows on lower cheek; head with blunt snout. 

Description (Figs 56, 57). The principal meristic and 
morphometric characters are shown in Table 26. Body 
slender; mature at about 35 mm SL (male with fully 
developed pseudoclaspers). Head with patch of small scales 


Table 26. Meristic and morphometric characters of Paradiancistrus 
lombokensis sp. nov. 



Holotype 
SMNS 18662 

Paratype 
SMNS 26369 

Standard length in mm 

Meristic characters 

35 

20 

Dorsal fin rays 

65 

- 

Caudal finrays 

- 

- 

Anal fin rays 

52 

- 

Pectoral fin rays 

17 

- 

Precaudal vertebrae 

11 

11 

Caudal vertebrae 

29 

32 

Total vertebrae 

40 

43 

Rakers on anterior gill arch 

15 

- 

Pseudobranchial filaments 

1 

- 

D/V 

7 

- 

D/A 

20 

- 

V/A 

14 

- 

Morphometric characters in % of SL 


Head length 

23.8 

25.2 

Head width 

10.7 

10.4 

Head height 

13.3 

14.4 

Snout length 

4.3 

4.4 

Upper jaw length 

11.7 

12.9 

Diameter of pigmented eye 

2.0 

2.7 

Diameter of pupil 

1.2 

1.5 

Interorbital width 

5.0 

6.1 

Posterior maxilla height 

3.7 

3.0 

Postorbital length 

18.0 

18.4 

Preanal length 

49.9 

46.8 

Predorsal length 

31.1 

30.0 

Body depth at origin of anal fin 

14.1 

16.8 

Pectoral fin length 

14.9 

12.5 

Pectoral fin base height 

4.8 

5.0 

Ventral fin length 

17.3 

- 

Base ventral fin - anal fin origin 

32.6 

29.0 


on cheek (8 scale rows on upper and 4 on lower cheek); 
no scales on operculum. Horizontal diameter of scales on 
body about 1.3 % SL, in 21 horizontal rows. Maxillary 
ending far behind eyes, dorsal margin covered by dermal 
lobe of upper lip, expanded posteriorly, with prominent 
angle at ventral rear corner. Anterior nostril placed low 
on snout, about 1/4 distance from tip of snout to anterior 
margin of eye. Posterior nostril moderately small, about 
1/3 the size of eye. Tip of opercular spine free, pointed. 
Anterior gill arch with 15 rakers, thereof 3 elongate rakers. 
Pseudobranchial filaments 1. 

Head sensory pores (Fig. 57 A-B). Supraorbital pores 
3. Infraorbital pores 6 (3 anterior and 3 posterior): three 
posterior pores about 1/3 the size of three anterior pores. 
Mandibular pores 6 (3 anterior and 3 posterior); first 
anterior mandibular pore without cirrus. Preopercular 
pores 2(1 lower and 1 upper), both tubular. [See description 
of Beaglichthys bleekeri for position of pores.] 

Dentition (of holotype). Premaxilla with three outer 
rows of granular teeth and one inner row of larger teeth 
anteriorly. Anteriormost teeth in inner row up to 1/3 
diameter of pupil. Vomer horseshoe-shaped, with two 
rows of small teeth 1/4 diameter of pupil. Palatine with two 
rows of small teeth up to 1/5 diameter of pupil. Dentary 
with four outer rows of granular teeth and one inner row 
of larger, teeth anteriorly, merging into one row of larger 
teeth posteriorly, up to size of pupil diameter. 

Otolith (Fig. 57E-F). Elongate, length to height 2.2-2.3 
(20-35 mm SL); otolith thin (otolith height to otolith 
thickness 2.5); otolith length to sulcus length 2.2-2.5; 
sulcus inclined at 5°. Anterior tip of otolith pointed, 
posterior tip expanded. Dorsal rim with rounded predorsal 
and sharply pointed postdorsal angles, marked concavity 
above anterior tip and behind postdorsal angle; ventral rim 
gently and regularly curved, deepest at about its middle. 
Inner face convex, outer face concave, both smooth. Sulcus 
positioned slightly anterior of the middle of the inner face, 
colliculi fused. Ventral furrow distinct, close to ventral rim 
of otolith, slightly turning upwards towards its tips. 

Axial skeleton. Neural spine of vertebrae 4-5 inclined 
and 6-7 depressed. Parapophyses present from vertebrae 
6 to 11. Pleural ribs on vertebrae 2 to 11. First anal fin 
pterygophore elongated, reaching tip of last precauda! 
parapophysis in males. 
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Fig. 57. Paradiancistrus lombokensis sp. nov. Holotype. A, lateral view of head; B, ventral view of head; C, view of left pseudoclasper 
from inside; D, inclined lateral view of male copulatory organ; E, median view of right otolith; F, ventral view of right otolith. 


Male copulatory organ (Fig. 57C-D). Two pairs 
of rather small pscudoclaspers. Outer pseudoclasper 
broad wing-shaped, short, with thick supporter; inner 
pseudoclasper double-lobed moderately broad flap, 
anteriorly joined to outer pseudoclasper forming curved 
feature, with supporter; isthmus moderately wide; penis 
short, curved, with broad base. 

Colouration. Live colour unknown. Preserved colour 
medium brownish grey, lighter at the belly and darker 
on the back in front of the dorsal fin. 

Comparison. Paradiancistrus lombokensis is 
readily recognised as a representative of the genus 
Paradiancistrus because of its single lower preopercular 
pore, a character which outside of the Indo-west Pacific 
is only shared by Pseudogilbia Moiler, Schwarzhans 
and Nielsen, 2004, from America, which however 
exhibits a different pseudoclasper pattern amongst other 
distinguishing characters (sec Mollcr et al. (2004) and 
Schwarzhans et al. (2005)). 

Paradiancistrus lombokensis differs from the two 
other species of the genus - P. acutirostris and P. 
cuyoensis - in the low number of dorsal fin rays (65 vs 
82-88 and 76-81 respectively) and anal fin rays (52 vs 
66-71 and 62-65 respectively), the short and narrow 


head (head length <25.5 vs >27 % SL, head height <15 
vs > 20 % SL), the short predorsal length (<31.5 vs >35 
% SL), the broad scale patch on the cheeks with 8 scale 
rows on the upper cheeks (vs 2 and 5-7 respectively) 
and in details of the otolith and the pseudoclasper 
morphology. The high number of scales on the cheeks, 
the inner pseudoclasper with two lobes and the stubby 
snout resemble P. cuyoensis. 

Distribution (Fig. 55). Paradiancistrus lombokensis 
is known only from two specimens from the type- 
location at Lombok, Indonesia. The type series was found 
in crevices of silty coralline rock. 

Etymology. Named after the type locality, the island 
of Lombok. 

ADDENDUM TO PART II OF THE REVIEW OF 
THE D1NEMATICHTHYINI OF THE INDO-WEST 
PACIFIC (M0LLER AND SCHWARZHANS 2006). 

Dermatopsis Ogilby, 1896 
Species. Following the review of Moller and 
Schwarzhans, (2006), the genus Dermatopsis comprises 
four species - Dermatopsis greenfieldi Moller and 
Schwarzhans, 2006, from Fiji, Dermatopsis ho'esei Moller 
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and Schwarzhans, 2006 and Dermatopsis macrodon 
Ogilby, 1896, both from south-eastern Australia and 
Dermatopsis joergennielseni Moller and Schwarzhans, 
2006 from New Zealand. At the time of description, no 
males were known from D. greenfieldi. Such males have 
now become available from the collection of NHMG in 
Goteborg, Sweden. They are figured and described below 
and also are the reason for the updating of the diagnosis 
of the genus (new information in bold). 

Diagnosis (updated). Anterior nostril placed very 
close above upper lip; head without scales; tip of 
opercular spine free, exposed; maxilla not vertically 
expanded postventrally, ventral knob well anterior to 
rear corner; lower lip with skin folds; male copulatory 
organ with one pair of mostly large, but not very 
diverse pseudoclaspers (probably representing the outer 
pseudoclasperin terminology of Moller etal. 2004a) with 
usually one supporter (two in D. greenfieldi)-, penis 
without hook near tip; sulcus of otolith with separated 
ostium and cauda marked by strong indentation at ventral 
margin of sulcus, its colliculi separated; anterior anal fin 
ray pterygiophorc elongate; lower preopercular pores 2, 
often joined in single opening and then counted as 1; 
upper preopercular pore absent; posterior infraorbital 
pores 2 or 3; precaudal vertebrae variable between 11 
and 14, body size not exceeding 75 mm SL. 


Dermatopsis greenfieldi Moller and 
Schwarzhans, 2006 

(Fig. 58) 

Additional material examined. (6 specimens, 15-51 
mm SL). NHMG 1917-07-07,1 male, 36 mm SL, Fiji station 
6; NHMG 1917-07-02,1 male, 39 mm SL, 3 females, 40-51 
mm SL, 1 juvenile, 15 mm SL, Fiji station 13. 

Diagnosis (updated). Vertebrae 11-12 + 27-29 = 39-41, 
dorsal fin rays 64-70, anal fin rays 44-49; scales present 
on body; eye 1.8-2.6 % SL, sharp spine on ventral maxilla 
positioned behind rear tip of eye; large, broad single 
pair of (outer) pseudoclaspers, inwardly connected 
to isthmus with ligament, with two supporters, the 
anterior inclined, short, joined at base to massive and 
long posterior supporter; otolith with pointed posterior 
tip and weak postdorsal angle, otolith elongate, length to 
height ratio 2.1-2.2, sulcus with separated colliculi. 

Description (addendum). Male copulatory organ (Fig. 
58). Single pair of larger, broad (outer) pseudoclaspers 
anteriorly connected to wide isthmus with ligament. Two 
supporters, anterior one forwardly inclined, thin, connected 
at base to posterior supporter; posterior supporter longer, 
more massive, with slightly expanded and pointed tip. Penis 
curved, somewhat longer than pseudoclasper. 

Remarks. The presence of two supporters in the single 
pseudoclasper is (so far) unique among pseudoclaspers of 
the closely related genera Dermatopsis, Dermatopsoides 



Fig. 58. Dermatopsis greenfieldi Mailer & Schwarzhans, 2006. NHMG 1917-07-07, male, 36 mm SL. A, ventral view of male copulatory 
organ; B, inclined lateral view of male copulatory organ; C, view of left pseudoclasper from inside; D, view of left pseudoclasper front 
outside. 


108 









Dinematichthyine fishes of the Indo-west Pacific III 


and Dipulus (bearing in mind, however, that pseudoclaspers 
are not yet known from Dennatopsoides morrisonae Moller 
and Schwarzhans, 2006) and may indicate a plesiomorphic 
character state. Single outer pseudoclaspers with two pairs 
of supporters have otherwise only been observed from the 
New World genus Gunterichthys Dawson, 1966 and the 
herein newly described genus Didymothallus. 

The pseudoclaspcr morphology of D. greenfieldi 
strongly resembles that of D. macrodon except that in 

D. macrodon, the equivalent of the thin anterior supporter 
as seen in D. greenfieldi, is developed as a fleshy appendix 
without a supporter. 
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A new species of carp gudgeon, Hypseleotris (Pisces: Gobioidei: Eleotridae), 
from the Katherine River system, Northern Territory 


HELEN K. LARSON 


Museum and Art Gallery of the Northern Territory 
GPO Box 4646, Darwin, NT0801, AUSTRALIA 
helen.larson@nt.gov.au 

ABSTRACT 

A new species of eleotrid, Hypseleotris barrawayi, is described from the upper Katherine River, of the Daly River 
system of the Northern Territory. It differs from others in the genus by having distinct dark vertical bars on the body, 
the first and second dorsal fins are banded horizontally with light and dark pigment, the caudal fin usually has several 
dusky bars or rows of spots, has a dark baron the pectoral base, 26 vertebrae, preopercle with scales, lateral scales 
usually 32, and predorsal scales scattered along midline of nape, not reaching the eye and often absent altogether. 
The species is known only from the upper reaches of the Katherine River, with a preferred habitat of clear quiet 
water with shelter, such as near steep banks with overhanging vegetation, where it may form loose schools. 

Keywords: Northern Territory, Katherine River, Eleotridae, Hypseleotris, new species. 


INTRODUCTION 

The freshwater fishes of the Northern Territory are 
still in the process of being discovered (Larson and 
Martin 1990). In 1988, John Bywater, a biologist working 
for Energy Resources of Australia (ERA), undertook 
a freshwater fish survey of 18 upstream sites within 
Kakadu National Park, Northern Territory (By water 1988). 
Among the 36 species recorded, he collected specimens 
of an unidentified Hypseleotris from Sleisbeck Camp (an 
abandoned uranium mine) on the upper Katherine River. 
John made these specimens available to the author and 
they were determined to belong to a new species. From 
1991, further specimens were obtained from the area and 
from other localities in the Katherine system and deposited 
in the collection of the Museum and Art Gallery of the 
Northern Territory for further study. 

METHODS 

Measurements were taken using electronic callipers 
and dissecting microscope. Counts and methods generally 
follow Hubbs and Lagler(1970), except as indicated below. 
Pterygiophore formula follows Birdsong et al. (1988). 
Transverse scale counts backward (TRB) are taken by 
counting the number of scale rows from the anal fin origin 
diagonally upward and back toward the second dorsal 
fin base. Head length is taken to the upper attachment 
of the opercular membrane. Although both left and right 
pectoral ray numbers were recorded, the right pectoral 
fin count is that used in the description and tabic. The 
segmented or branched caudal ray pattern (e.g. 9/8 or 9/7) 
is the number of segmented caudal rays attaching to the 
upper and lower hypural plates respectively. Numbers in 


parentheses after counts indicate the number of specimens 
with that count, or range of counts. Vertebral counts and 
other osteological information was obtained by clearing 
and double-staining. 

Abbreviations for institutions referred to are: AMS, 
Australian Museum, Sydney; NTM, Museum and Art 
Gallery of the Northern Territory (previously Northern 
Territory Museum), Darwin; QM, Queensland Museum, 
Brisbane; WAM, Western Australian Museum, Perth. 

SYSTEMATICS 

Hypseleotris barrawayi sp. nov. 

Barraway’s gudgeon 

(Figs 1-4; Tables 1-6) 

Hypseleotris sp. cf. kimberleyensis. - Larson and 
Martin 1990: 87 (creek near Sleisbeck, Katherine 
River). 

Hypseleotris sp. - Wilson and Brooks 2004: 11 (Daly/ 
Katherine Rivers). 

Hypseleotris sp. nov. Katherine River. - Thacker and 
Unmack 2005: 2, 4, 6-10 (Katherine River). 

Material Examined. HOLOTYPE - NTM S.15616- 
002, 32.5 mm SL male, Nibuldakya Aquatic Survey, 
Gimbat Creek, Katherine River, 13°33’S, 133°3.3’E, coll. 
D. Wedd, July 1997. PARATYPES - NTM S.16394-001, 
44(13-28), Sleisbeck Camp creek and backflow billabong 
on N side of creek, beside abandoned Sleisbeck mining 
camp, 13°47.5’S, I32°5TE, 0.5 m depth, sand, logs, leaf 
litter, no flow, coll. H. Larson, J. By water, R. Williams, H. 
Nesbitt, 23 October 1991; WAM P.32867-001, 5(19-28), 
same data as previous; AMS 1.44100-001, 4(22-25.5), 
same data as previous; NTM S. 12389-001, 10(21.5-30.5), 
site 32, Sleisbeck, Katherine River, coll. J. Bywater, 9 
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August 1998; NTM S.16431-001, 4(44.5-58), Sleisbeck 
Creek, maintained in ERA aquaria from October 1988 to 
1990; NTM S.16430-001, 1(44.5), billabong by Sleisbeck 
creek camp, October 1988, coll. J. Bywater; NTM S.15614- 
001,9(21-31.5), site 8, Nibuldakya Aquatic Survey, swamp 
on tributary on upper reaches Katherine River, coll. D. 
Wedd, N. Smit, 7 July 1997; NTM S.15612-001,9(18-44), 
site 4, Nibuldakya Aquatic Survey, gorge tributary on 
upperreaches Katherine River, 13°18.7’S, 133°6.5’E, coll. 
D. Wedd, N. Smit, 7 July 1997; QM 1.38089, 3(25.5-29.5), 
same data as previous; NTM S.15616-001, 2(25.5-32), 
Nibuldakya Aquatic Survey, Gimbat Creek, Katherine 
River, 13°33’S, 133°3.3’E, coll. D. Wedd, July 1997. 

Additional material (not used in description). NTM 
S.12531-001, 21, Sleisbeck, Katherine River; NTM 
S.12531-001, 6, Sleisbeck, Katherine River; NTM S. 
15124-001, 50, Centipede Dreaming Gorge, Katherine 
River; NTM S.15128-001, 10, base of ‘Elseya Falls’ 
(13°45.6’S, 133°07.5’E), Katherine River; NTM S.15611- 
001, 3, north gorge, tributary of Katherine River; NTM 
unregistered, 1 Sleisbeck, Katherine River; NTM S. 15610- 
001,11, upperreaches Katherine River; NTM S. 15613-001, 
2, Jackys Creek, Katherine River; NTM S. 15615-001, 3, 
rock pool on tributary of Katherine River. 

Diagnosis. Hypseleotris barrawayi sp. nov. differs 
from its congeners by a combination of characters: distinct 
dark vertical bars on side of body, first and second dorsal 
fins banded with light and dark pigment, caudal fin plain 
or with several dusky bars or rows of spots, dark bar on 
pectoral base darkest dorsally and diffuse on ventral part 
of fin base, 26 vertebrae, preopercle with scales, postdorsal 
scale count usually 9, lateral scale count 30-34, usually 
32, and predorsal scales scattered along midline of nape 
and/or above opercle and preopercle, not reaching eyes 
and often absent altogether. 

Description. Based on 31 specimens, 22.5-58 mm 
SL. Counts for holotype (Fig. 1) indicated by asterisk, and 
number of specimens with a given count in parentheses. 


First dorsal spines V (in 1), VI* (28), VII (10; second 
dorsal rays 1,9 (4), 1,10* (26), 1,11 (1); anal rays 1,9 (2), 
1,10* (15), 1,11 (13); pectoral rays 14 (7), 15* (22), 16 (2); 
segmented caudal rays 14 (1) or 15* (30), in 8/7 pattern; 
branched caudal rays 6/4 (I), 6/5* (29), 8/5 (1); longitudinal 
scale count 30 (7), 31 (5), 32 (11), 33 (6), 34* (1); transverse 
scales backward 10 (4), 11 (9), 12 (14), 13 (2), 14* (1); 
predorsal scale count 0-23, 16 in holotype; post-dorsal 
scale count 8 (7), 9* (20), 10 (2); gill rakers on outer face 
of first arch 2+10 (1), 3+9 (2), 3+10 (1), 4+9 (1), 4+10 (1), 
4+12 (1); vertebrae 12+14(2), 13+13 (13), 13+14 (1); dorsal 
pterygiophore pattern 3-2211 (8); 2 epurals (1); 8 anal 
pterygiophores anterior to first haemal spine (1) (Tables 
1-5). 

Body slender and compressed, more so posteriorly; 
body depth at anal origin 13.9-22.9% of SL (Table 6); 
body depth at pelvic fin origin 16.3-21.8 % of SL. Caudal 
peduncle long, length 21.8-31.0% of SL. Caudal peduncle 
depth 10.3-12.7% of SL. Mead somewhat compressed, 
forming rough triangle (apex dorsally) in cross-section, 
usually deeper than wide at posterior preopercular 
margin, head length 23.6-29.3% of SL, depth at posterior 
preopercular margin 52.5-78.8% of HL, width at posterior 
preopercular margin 47.0-73.0% of HL. Large (captive 
adult) males with somewhat convex nape but none with 
‘hump’. Mouth short and oblique, forming an angle of 
about 30° with body axis; jaws ending anterior to eye, 
below posterior nostril. Upper jaw length 25.8-34.3% of 
HL; lips narrow; lower lip fused to chin anteriorly, side of 
lip free; no mental frenum present. Anterior naris at end of 
very short tube just above upper lip; posterior naris oval, 
close to anterdorsal margin of eye. Eye width 24.1-31.8% 
of F1L. Interorbital broad, its width approximately equal 
to eye width, 24.7-33.6% of HL. Snout short, rounded to 
almost square in dorsal view, gently rounded to slightly 
pointed in side view, its length about equal to eye width, 
21.2-28.6% of HL. Gill opening moderate, extending 
forward to under posterior margin of preopercle or slightly 
further forward (but not reaching eye). Gill rakers slender 



Fig. 1. Hypseleotris barrawayi sp. nov., holotype, 32.5 mm SL male, Gimbat Creek, Katherine River system, NTM S.15616-002. 
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Table 1. Frequency distribution of dorsal and anal fin soft ray counts 
in northern Australian Hypseleotris species; data on other species 
from Hocsc and Allen (1983). 


Second dorsal Anal 

fin rays_fin rays 


Species 

8 9 

10 11 

9 

10 

11 12 

H. aitrea 

1 

8 

- 

1 

7 1 

H. barrawayi sp. nov. 

- 4 

26 1 

2 

15 

13 - 

H. compressa 

- 24 

7 

1 

16 

14 - 

H. ejuncida 

- 3 

10 - 

1 

10 

2 - 

H. kimberleyensis 

1 

12 1 

1 

9 

4 - 

H. regal is 

1 4 

18 - 

2 

4 

- 


Table 2. Frequency distribution of pectoral fin ray counts (right fin) 
in northern Australian Hypseleotris species; data on other species 
front Hoese and Allen (1983). 


Pectoral fin rays 


Species 

13 

14 

15 

16 

17 

H. aurea 

- 

1 

6 

3 

- 

II. barrawayi sp. nov. 

- 

7 

22 

2 

- 

H. compressa 

- 

7 

20 

1 

1 

H. ejuncida 

- 

6 

6 

- 

- 

H. kimberleyensis 

- 

8 

5 

- 

- 

H. regalis 

7 

12 

2 

- 

- 


Table 3. Frequency distribution of post-dorsal counts in northern 
Australian Hypseleotris species; data on other species front Hoese 
and Allen (1983). 


Post-dorsal scales 


Species 

7 

8 

9 

10 

11 

12 

13 

H. aurea 

- 

- 

- 

2 

1 

3 

3 

H. barrawayi sp. nov. 

- 

7 

20 

2 

- 

- 

- 

II compressa 

- 

14 

20 

- 

- 

- 

- 

H. ejuncida 

- 

11 

1 

- 

- 

- 

- 

H. kimberleyensis 

2 

7 

2 

- 

- 

- 

- 

H. regalis 

2 

19 

- 

- 

- 

- 

- 


near angle of arch and becoming progressively shorter 
(but still slender) and more widely spaced anteriorly, 
longest raker (below angle of arch) nearly as long as gill 
filaments (which are short); rakers on inner face of first 
and other arches short and stubby. Tongue tip blunt to 
slightly concave, may be slightly folded, giving tridentate 
appearance. Teeth small, sharp and curved; teeth in both 
jaws in three to five rows anteriorly, closely packed, 
curving inward, teeth in innermost tooth row slightly 
larger than others; rows narrowing toward side of each jaw, 
so that posterior half of jaw with only one or two rows of 
teeth present. No vomerine teeth. No headpores. Sensory 
papillae in reduced transverse pattern (Fig. 2). 

Scales on body reaching forward to above pectoral 
fin base or further forward on to side of nape to above 
preopercle; most body scales ctenoid, with cycloid scales 
under first dorsal fin so that ctenoid scales form a wedge 
along side of body to behind pectoral fin; scales posterior to 
below first dorsal fin larger than those anteriorly. Prepelvic 
region with embedded small cycloid scales, anteriormost 
third usually naked. Pectoral fin base with variably sized 


patch of small cycloid scales, base occasionally naked (in 
five specimens). Predorsal scales small, cycloid, variably 
present, may be completely absent (in seven); scales 
embedded or partly so, nearly always non-imbricate, 
scattered in groups in rough line along midline of nape 
and above opercle and preopercle in no particular pattern. 
Scales on side of head cycloid, firmly embedded; opercle 
with patch of cycloid scales, varying from three to many 
scales nearly covering opercle; preopercle with patch of 
scales at posteroventrai corner, may be one or two rows 
extending along lower part of preopercle below eye, and 
may be patch of scales directly behind eye which may 
coalesce with ventral scales. Belly scales with embedded 
cycloid scales at least on posterior half; midline may be 
naked. 

First dorsal fin low, rounded to somewhat rectangular in 
form, no spines elongate, fin falling short of or just touching 
second dorsal fin spine when adpressed; adpressed first 
dorsal length 16.2-20.0% of SL, not differing between 
males and females. Anteriormost second dorsal and anal 
rays longest but not greatly so, fin bases short, posterior 
rays falling well short of caudal fin base; anteriormost 
second dorsal and anal rays unbranched. Pectoral fin 
pointed, slender, central rays longest, 18.3-24.9% of SL; 
upper and lowermost two rays unbranched. Pelvic fin 
length 14.6-26.1% of SL; pelvic fins slender, pointed, fifth 
rays longest, fin rays with one branch point; fins falling 
short of anus. Caudal fin truncate to slightly rounded; 
caudal fin length 19.6-27.5% of SL. 

Colouration in alcohol. Head plain brown to light 
brown, paler vcntrally in females; branchiostegal 
membranes dusky, always darker than breast. Body light 
brown, yellowish ventrally, with about 10-13 equally 
spaced narrow brown bars crossing dorsum, first bar 
crossing nape above opercle, bars reaching down on to side 
of abdomen anteriorly, bars progressively becoming much 
shorter posteriorly. Scales on body narrowly margined 
with pale to dark brown, usually giving finely reticulate 
appearance. On mid-side of body, row of short dusky grey 
vertical bars running from abdomen to caudal fin base, 
bars may coalesce with brown bars crossing dorsum, or 


Fig. 2. Papillae pattern of 44 mm SL male Hypseleotris barrawayi 
sp. nov., from Katherine River tributary, NTM S.15612-001. 
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be indiscernible. Distinct blackish, dark grey to greyish 
spot or short vertical blotch present on lower half of caudal 
fin base. Pectoral fin base with elongate dense dark brown 
to blackish blotch on dorsal half; blotch may form curved 
dark mark down length of base, becoming more diffuse 
ventrally. 

First dorsal fin transparent to dusky, with broad dusky 
grey base, a transparent to faintly dusky band above this 
and dusky submarginal band of about same width as 
transparent band; fin margin transparent at least between 
first four dorsal fin spines, rest of fin margin dusky. 
Second dorsal fin with broad dusky grey basal band, 
narrower transparent band along middle of fin, a broad 
dusky grey submarginal band, transparent fin margin from 
first segmented ray to about seventh ray, rest of margin 
dusky. Anal fin plain dusky grey to dark grey, with narrow 
whitish to transparent margin. Caudal fin usually plain 


light dusky; some specimens (such as holotype, heavily 
pigmented specimens) have 3-5 slightly oblique narrow 
diffuse bars crossing basal half of fin, bars may break up 
into rows of dusky spots. Pectoral fin transparent with fin 
rays narrowly margined with melanophores. Pelvic fins 
translucent to faintly dusky. 

Large specimens (over 40 mm SL) tend to be plainer 
in colour, with the short grey bars on the side of body and 
the brown saddles across dorsum almost indiscernible; 
unpaired fins darker. The submarginal bands on the dorsal 
fins tend to be much darker brown, and the broad dusky 
basal area on the second dorsal fin may have diffuse 
brownish spots along its distal margin. 

Live colouration (Figs 3,4). I lead and body translucent 
light grey to brownish, bluish-white on underside of 
head and ventrally on abdomen, scale margins narrowly 
outlined with greyish brown. Dorsal saddles and vertical 


Table 4. Frequency distribution of predorsal midline scale counts in northern Australian Hypseleotris species; data on other species from 
Hoese and Allen (1983). 


Predorsal midline scale count 

Species_0 2 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 23 

H. aurea -....-.----.-ll 1321- 

H. barrawayi sp. nov. 7-11-11122113431-1-1 

H. compressa ----------- 3 5 10 5 1 - - - - 

H. ejuncida - 1 1 - 1 - - 1 - 2 - 1 2 - - - 1 1 - - 

H. kimberleyensis 14. 

H. re pal is ..10 92. 


Table 5. Frequency distribution of longitudinal scale counts in northern Australian Hypseleotris species; data on other species from 
Hoese and Allen (1983). 


Longitudinal scale row count 


Species 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

37 

38 

39 

40 

43 

H. aurea 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

1 

1 

3 

2 

1 

H. barrawayi sp. nov. 

- 

- 

- 

- 

- 

- 

7 

5 

11 

6 

1 

- 

- 

- 

- 

- 

H. compressa 

- 

1 

3 

7 

8 

5 

- 

- 

- 

- 

- 

- 

- 

- 


- 

H. ejuncida 

- 

- 

- 

- 

1 

3 

4 

3 

- 

- 

- 

- 

- 

- 

- 

- 

H. kimberleyensis 

- 

- 

- 

- 

- 

8 

1 

3 

2 

- 

- 

- 

- 

- 

- 

- 

H. regalis 

5 

8 

9 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 


Table 6. Measurements (mm) of Hypseleotris barrawayi sp. nov. 


Character 

Holotype 

Mean 

Minimum 

Maximum 

Mode 

Head length 

8.4 

8.4 

13.7 

6.5 

7.3 

Head depth 

5.1 

5.0 

10.8 

3.5 

3.9 

Head width 

4.9 

4.7 

10.0 

3.1 

3.6 

Body depth at anus 

6.1 

6.0 

11.0 

3.4 

4.5 

Body depth at pelvic origin 

4.3 

4.0 

9.2 

2.7 

3.3 

Body width 

6.1 

5.9 

11.6 

4.0 

4.6 

Caudal peduncle length 

9.6 

8.9 

17.3 

6.2 

8.9 

Caudal peduncle depth 

3.6 

3.6 

6.8 

2.5 

2.8 

Snout length 

2.2 

2.1 

3.6 

1.4 

1.7 

Eye width 

2.5 

2.4 

3.8 

1.9 

2.1 

Jaw length 

2.5 

2.5 

4.7 

1.7 

2.5 

Interorbital width 

2.1 

2.2 

4.3 

1.7 

1.8 

Pectoral length 

7.4 

7.0 

10.9 

5.0 

6.8 

Pelvic length 

6.0 

5.9 

9.4 

4.5 

5.3 

Caudal length 

7.6 

7.6 

12.6 

5.7 

6.1 

Adpressed first dorsal length 

6.0 

5.8 

10.9 

3.9 

4.8 
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bars along side of body dusky to dark grey. Internal narrow 
pale golden-brown stripe running from eye nearly to mid- 
caudal fin base, following top of vertebral column. Short 
black vertical bar on lower base of caudal fin. Dark grey to 
bluish grey blotch on pectoral base. Broad diffuse dusky 
grey stripe running from lips through eye across upper part 
of preopercle and opercle, ending before pectoral fin base; 
lower half of head pale, may be indistinct thin grey stripe 
along preopercle behind end of jaws. Scattered spots or 
blotches of iridescent greenish, to bluish, to pinkish gold 
pigment may show through body wall of upper abdomen 
and side of head. Lips dusky grey to dark grey. Pupil 
surrounded by rim of pale gold, most of eye brown-gold 
to iridescent brown. 

Dorsal and anal fins translucent dusky grey, with dull 
whitish to yellowish-grey band through centre of first 
dorsal fin and similar band along second dorsal fin but 
placed slightly below centre of fin; anal fin becoming 
darker grey distally; all these fins with narrow bluish white 
margin. Pectoral fins transparent. Pelvic fins translucent 
dusky to whitish grey, with bluish white edge to tips. 
Caudal fin translucent light dusky, with rows of pale 
brownish grey to pale golden-brown spots. 

A freshly dead specimen in breeding condition (from 
photograph by Brad Pusey) was reddish brown on the 
anterior half of the body, greyish brown posteriorly, with 
very dark reddish-brown head, chest dark grey vcntrally 
with pinkish-gold sides; first dorsal fin with proximal pale 
pink band, central dusky grey band and outer edge of fin 
bluish white; second dorsal fin translucent pink, with deep 
red-brown area proximally, broad blackish submarginal 
band along posterior half of fin and outer edge of fin white; 
anal fin dark reddish with broad submarginal grey band 
and narrow bluish white margin; caudal fin dark brown 
with golden brown spots. 

Distribution. Known only from the upper reaches of 
the Katherine River system, Northern Territory (Gimbat, 
Jackys, Sleisbeck creeks and billabongs; main river at 
‘Elseya Falls’ and Centipede Dreaming Gorge). 

Comparisons. Upon first examination, it was 
considered that Hypseleotris barrawayi was very similar 
morphologically to H. kimberleyensis Hoese and Allen and 
H. ejuncida Hoese and Allen (Larson and Martin 1990). 
Thacker and Unmack (2005) confirmed this by presenting 
a phylogeny of 12 Hypseleotris species, including 
H. barrawayi (as 7/. sp. nov. Katherine River’), based 
on N2 gene analyses and 20 morphological characters. 
Their consensus tree shows H. barrawayi to be sister to 
a group consisting of H. ejuncida, H. kimberleyensis and 
H. regalis (all three endemic to Kimberley river systems). 
This group of four species was in turn most closely related 
to H. com press a. 

Hypseleotris barrawayi is a slender species, similar in 
appearance to H. kimberleyensis. Both have 26 vertebrae, 
but differ in that II. barrawayi may have scales scattered 
on the predorsal region while H. kimberleyensis has none; 



Fig. 3. Hypseleotris barrawayi sp. nov., captive male specimen. 
Photograph by Neil Armstrong. 
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Fig. 4. Hypseleotris barrawayi sp. nov., captive female specimen. 
Photograph by Neil Armstrong. 

H. barrawayi has a row of short dusky grey vertical bars 
along the mid-side of body while H. kimberleyensis has a 
series of X-shapcd dark marks; H. barrawayi has the first 
and second dorsal fin with two broad dusky bands, one 
basal and one submarginal band, while Ii. kimberleyensis 
has a plain dark first dorsal fin and an almost plain second 
dorsal fin, with narrow whitish stripe along near-centre 
of the fin; II. barrawayi has the caudal fin usually plain 
or with few diffuse dusky bars or rows of spots, while 
H. kimberleyensis has a plain caudal fin, occasionally with 
two narrow wavy lines near the base. 

Hypseleotris barrawayi is also related to II. ejuncida, 
which has 25 vertebrae. It differs from H. ejuncida by 
having 10-13 narrow bars crossing the dorsum and a 
finely reticulate pattern on the side of the body and narrow 
vertical grey bars on the posterior part of the body, while 
H. ejuncida has all body markings, including vertical 
bars on the anterior part of body darker and more distinct, 
appearing more ‘patterned’, with darker scale margins 
forming a diamond-shaped pattern. In H. barrawayi the 
first and second dorsal fins are banded with light and 
dark pigment, while in H. ejuncida the first dorsal fin is 
darker and less distinctly banded; the second dorsal fin 
is banded with a broken-up series of white and brown 
blotches, with one to two rows of white spots basally. In 
II. barrawayi the dark bar on the pectoral base is darkest 
dorsally, becoming more diffuse on the ventral part of 
the fin base, in II. ejuncida the pectoral base spot is more 
intense and usually covers the entire pectoral fin base. The 
caudal fin in II. barrawayi is plain or with rows of dusky 
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spots; in H. ejuncida, the caudal fin has rows of dark spots 
forming distinctly wavy bands (especially prominent in 
females). In morphology, H. barrawayi differs from H. 
ejuncida in having the preopercle scaled (versus usually 
naked in H. ejuncida), postdorsal scale count 8-10, usually 
9 (versus 8-9, nearly always 8 in H. ejuncida) and lateral 
scale count 30-34, modally 32 (versus 28-31, modally 30 
in H. ejuncida). The arrangement of the predorsal scales 
also differs: in H. barrawayi these scales are loosely 
scattered in a rough line along the midline of nape and/or 
scattered above the opercle and preopercle, not reaching 
to behind the eye, and are often absent altogether, while 
in H. ejuncida the predorsal is usually extensively scaled, 
the scales reaching forward to just behind the eye, with 
the nape midline often at least partially scaled (Hoese 
and Allen 1983). 

Morgan el al. (2004) confirm that H. kimberleyensis 
is endemic to the upper reaches of the Fitzroy River 
system, Western Australia, as stated by Hoese and Allen 
(1983). Hypseleotris ejuncida is known only from the 
Prince Regent system (Hoese and Allen 1983), while H. 
barrawayi only occurs only in the upper reaches of the 
Katherine system. The only other Hypseleotris species 
found in the lower reaches of these rivers may be H. 
compressa, which inhabits coastal rivers from Caranarvon, 
Western Australia, to Nadgee, New South Wales (Hoese 
2006). 

Ecology. This species’ preferred habitat is clear quiet 
water with sheltered places such as near steep banks with 
overhanging vegetation (e.g. Pandanus aquaticus and 
Melaleuca argentea), among bankside roots, submerged 
logs (Bywater 1988; pers. obs.). Hypseleotris barrawayi 
has been observed forming large loose schools along steep 
sides of the plunge pool at Edith Falls in the shade of 
overhanging vegetation (pers. obs.), or in low abundance 
and solitary, ‘skipping about on the surface of boulders 
and inclined walls ... not in the creek leading out however’ 
(Brad Pusey, Griffith University, pers. comm.). 

Pusey obtained the species from the main channel 
of the Katherine River at Centipede Dreaming Gorge, 
but not from a river channel site above the falls. He also 
got specimens from the junction of the main channel 
and tributary above the gorge on a previous occasion in 
the Katherine River (near Manyallaluk). Hypseleotris 
barrawayi was absent from Grace Creek (14°9.025’S, 
132°45.886’E) near these two sites, however. Pusey 
observed that habitat use differed between sites depending 
on habitat type: 

‘In riverine sections they were associated with 
rootmasses and leaf litter close to the bank and 
aggregated together within about 20 cm of the root 
structures (much like H. compressa does). In the 
gorge sections where habitat was dominated by 
sheer bedrock walls and deep pools, H. barrawayi 
aggregations (100s of small fish < 2 cm) formed close 
to the walls. They were not present in the shallow 


bouldery sections of these pools where sooties and 
spangleds were abundant.’ 

The first specimens from Sleisbeck came from water 
with a conductivity of 38.00 uS/cm, pH of 7.29, 11.48 
total hardness and 15.80 total alkalinity (Bywater in litt.). 
Dense schools of small juveniles and young adults have 
been observed in October and gravid females in August 
and October; the fish moved slowly in the school and were 
not easily panicked, remaining calm even when placed in 
a bucket or plastic bag (Bywater 1988; pers. obs.). They 
adapt readily to captivity. 

John By water observed captive breeding of a pair at 
Ranger Uranium’s Environmental Laboratory (Bywater 
1988), reporting that: 

‘The male clears a site on a flat surface in the tank 
(in this case on the tank wall) and displays to the 
female. She is enticed to about 10 cm from the egg 
site where the male continues a vigorous display 
swimming parallel to the female and nudging her 
towards the egg site. At the egg site the female 
commences to lay while the male hovers parallel 
to her changing from side to side and quivering. 
Egglaying takes about four hours. At the conclusion 
of laying the male drives the female from the eggs 
and remains in close vicinity of the egg patch 
vigorously fanning the clutch and defending a 
territory around them. Egg patch size is about 20 
mm diameter and contains about 180 eggs of about 
0.3 mm diameter. Eggs were subject to fungus attack 
and did not hatch.’ 

Initial breeding attempts were in November coinciding 
with the beginning of the wet season and pairs laid a 
number of times over December and January. Problems 
with male egg eating or fungus attack resulted in no 
successful hatches. Breeding pairs’ lengths ranged from 
3-4 cm male and 3.5-4 cm female. 

A recent attempt (19 September 2007) to obtain 
specimens of this fish from the disused Sleisbeck Mine 
pit failed to find any Hypseleotris at all in the pit, using 
bait traps, castnet and dipnets (David Wilson, Aquagreen, 
pers. comm.); the pit is scheduled to be dewatered and 
filled in as part of a rehabilitation program. Other fish 
were present in the pit: Melanotaenia exquisita, Ambassis 
sp., Leiopotherapon unicolor and Mogurnda mogurnda, 
suggesting that the apparent lack of Hypseleotris may 
just be due to chance. Small juveniles and two adult H. 
barrawayi were caught in the creek adjacent to the pit 
and are presently being reared by Dave Wilson. 

Etymology. Named for the late Sandy Barraway, 
traditional owner of the Sleisbeck country, who had 
great knowledge of the fauna and stories associated with 
that country. A suggested common name for the fish is 
Barraway’s carp gudgeon, athough Katherine gudgeon 
has been used informally for the species. 
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Ctenotus quirinus sp. nov. (Reptilia: Sauria: Scincidae) - a new species of skink 
from the Northern Territory, with the recognition of C. brevipes Storr, 1981 and 
C. essingtonii (Gray, 1842) as distinct species 


PAUL HORNER 

Museum ami Art Gallery of the Northern Territory 
GPO Box 4646, Darwin, NT0801, AUSTRALIA 
paid, horner@nt.gov. au 

ABSTRACT 

A new species of Ctenotus (Reptilia: Sauria: Scincidae), C. quirinus sp. nov., is described. A member of the C. 
essingtonii species complex, it is distinguished from congeners, notably C. brevipes , C. burbidgei, C. essingtonii, 
C. hilli and C. gagudju, by a combination of body pattern, mensural and meristic characteristics. The new species is 
terrestrial, occurring in woodland habitats on sandy soils in the far north and north-west of the Top End of Australia’s 
Northern Territory. Ctenotus quirinus sp. nov. was previously confused with the polytypic taxon C. essingtonii, 
whose two described subspecies are herein recognised as distinct species and redescribed. 

Keywords: Reptilia, Scincidae, Ctenotus, new species, taxonomy. Northern Territory, Australia 


INTRODUCTION 

The genus Ctenotus Storr, 1964 is the most speciose 
taxon of scincid lizards in Australia. Containing about 
96 known species (Wilson and Swan 2003), Ctenotus has 
been of considerable interest to taxonomists, especially 
over the last four decades (post-1968) when 81 taxa have 
been described, including a remarkable 57 from a single 
author (Glen Storr). 

Ctenotus is distributed throughout the Australian 
continent, with one species occurring in southern New 
Guinea. Ctenotus species are typically diurnal and inhabit 
a diverse array of landforms and habitats, ranging from 
arid deserts to tropical savanna woodland. Many species 
exhibit a high degree of habitat specificity and may have 
very restricted distributions (Horner 1995). 

Examination of specimens collected during 
herpetological surveys in the far north of the Northern 
Territory identified a series of unusually patterned 
Ctenotus from Arnhem Land and southern parts of 
its western escarpment. The specimens share many 
features with C. essingtonii (Gray, 1842) and would 
be referred to that species in most identification keys. 
However, comparison of the presumptive new taxon to 
the two described subspecies of C. essingtonii revealed 
substantial morphological divergence between all three 
taxa. This paper, on morphological and distributional 
grounds, describes the new species and recognises the 
two subspecies of C. essingtonii as distinct species. 
Comparisons are made between these three taxa and 
those species with which they could be confused and some 
features of their habitats arc described. 


METHODS 

A detailed morphometric and meristic analysis was 
made of 39 specimens of the previously undescribed 
species of Ctenotus, 80 specimens of C. e. essingtonii from 
the Top End of the Northern Territory and 16 specimens 
of C. e. brevipes Storr, 1981 from northern Queensland. 
Data were recorded from preserved material and the 
characters quantified for each specimen are listed in 
Table 1. Morphometric characters were measured, under 
an illuminated magnifying lens, with electronic digital 
calipers to the nearest 0.1 mm. Unless noted otherwise, 
condition of bilaterally present characters was recorded 
from the right side. Sex was assessed through a mid-ventral 
incision, made in the posterior quarter of body. Primary 
colouration and body pattern of each specimen was also 
recorded. Nomenclature for scalation and body pattern 
follows that of Horner (1991). Definition of measurements 
and counts taken follow those given in Horner (1991) and 
Horner and Fisher (1998) with the exception of nuchal 
scales, which are given as a total number rather than those 
in one of two series. 

To negate the influence of allometric growth in analyses 
all mensural characters were allometrically adjusted, 
allowing morphometric values of individuals of all taxa 
and at all life stages to be directly compared. Allometric 
conversion required raw values for morphometric 
characters to be converted to natural logarithms and 
regressed against snout-vent length using the standard 
allometric growth formula, log(j>) = a log(.v)+b, where 
y is the allometric dependent variable and x is the 
independent variable (Sokal and Rohlf 1969). In this study, 
morphometric character values of all specimens examined, 
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were adjusted to what they would be if the specimens 
were of mean body length by applying the formula Y = 
log Y. - b( logAj - logX), where Y i is the natural logarithm 
of the value for the adjusted dependent variable of the ith 
specimen; Y is the value for the unadjusted dependent 
variable of the ith specimen; b is the pooled regression 
coefficient of logT against logY; X. is the value for the 
independent variable of the ith specimen, and X is the 
value for the grand mean of the independent variable 
(Thorpe 1975; Shea 1995). The resulting logarithm value 
of the dependent variable was transformed to its adjusted 
value by calculation of the antilog. Allomctrically adjusted 
values were used in statistical analyses only, raw values 
were used in taxon descriptions. 

The mean, standard deviation, range and mode (when 
available) of each variable were calculated for each taxon 
(Table 1). The following comparisons between taxa were 
made for each variable using Mann-Whitney U-tests, or 
X 2 tests for frequency data: (1) between male and female 
specimens of the new species and those of C. e. essingtonii 
(C. e. brevipes lacked sufficient sample sizes); (2) between 
all specimens of the new species and C. e. essingtonii and 
C. e. brevipes. Analyses of geographic variation were based 
on linear regressions of characters against both latitude 
and longitude. Statistically significant relationships were 
assessed from scatterplots of each variable. For these 
analyses, latitude and longitude were entered as decimal 
fractions of degrees. Where characters were affected by 
sexual dimorphism, sexes were analysed separately. Tests 
were carried out with the statistical program STATISTICA 
(StatSoft Inc. 1997). 

The following abbreviations are used in the text: 
AM, Australian Museum, Sydney, Australia; ANWC, 
Australian National Wildlife Collection, Canberra, 
Australia; BMNH, Natural History Museum, London, 
England; NTM, Museum and Art Gallery of the Northern 
Territory, Darwin, Australia; QM, Queensland Museum, 
Brisbane, Australia. 

RESULTS 

Lateral markings, particularly the absence and or 
degree of upper lateral zone patterning, identified three 
morpho-groups. These groups were further differentiated 
by combinations of mensural and meristic characters (see 
comparisons with similar species) which, in combination, 
supported specific differentiation and recognition of 
each group as discrete species. Meristic and mensural 
characters for specimens of the new Ctenotus species 
and comparative C. e. essingtonii and C. e. brevipes are 
summarised in Table 1. 

Tests for sexual dimorphism indicated that males of 
both the new species and C. e. essingtonii differ from 
females by having a shorter body, fewer paravertebral 
scales, longer forebody and longer, deeper head (Table 2). 
In all comparative analyses these sexually dimorphic 


variables were either omitted or, where sample sizes were 
sufficient, tested separately. 

SYSTEMATICS 

Employing the generic diagnoses provided by 
Storr (1964) and Cogger (2000), taxa examined were 
assigned to the scincid genus Ctenotus Storr, 1964 on the 
following external characters: parietal scales in contact 
behind interparietal; lower eyelids moveable and scaly; 
limbs pentadactyl; supranasal scales absent; nasal scale 
undivided; body scales smooth; lower secondary temporal 
scales overlapping upper temporal scale; colour pattern 
containing dorsal and lateral longitudinal stripes; and 
anterior ear lobules usually present. 

To aid identification of Ctenotus in Western Australia, 
Storr distributed the species from that region among ten 
species groups (Storr 1981; Storr et al. 1999). Based on 
morphological similarity, these species groups are not 
necessarily natural but are functional in clustering similar 
species together. Wilson and Knowles (1988) recognised 
twelve species groups incorporating all Ctenotus species. 
The following eight character states in combination place 
the previously undescribed species, C. e. essingtonii and 
C. e. brevipes in the C. essingtonii species group of Storr 
(Storr 1981; Storr etcil. 1999): medium size; slender body; 
digits compressed; subdigital lamellae smooth or bearing 
moderately broad, dark calli; second supraocular usually 
wider than first and much wider than third; car lobules 
absent, small or very disparate in size; dark vertebral stripe 
narrow or absent; dark upper lateral zone with or without 
a series of pale spots. 

Wilson and Knowles (1988) list four taxa as members of 
the C. essingtonii species group: C. burbidgei Storr, 1975; 
C. e. essingtonii (Gray, 1842); C. e. brevipes Storr, 1981; 
C. hilli Storr, 1970. Storr et al. (1999) suggest the content 
of the species group to be five species from far northern 
Australia. Here their additional taxon is presumed to be 
C. gagudju Sadlier, Wombey and Braithwaite, 1985, which 
Sadlier eta/. (1985) aligned with C. hilli. 

Ctenotus Storr, 1964 
Ctenotus brevipes Storr, 1981 
(Figs 1, 2; Table 1) 

Material examined. HOLOTYPE — QMJ39469 
(formerly AM R63611), unsexed, Blackbull, Queensland, 
Australia, 17°48’S, 141°44’E, 3 July 1977, collected 
by A. and P. Greer (see Shea and Sadlier 1999, for 
type locality correction). PARATYPES (4 specimens) 
- QUEENSLAND: AMR63334, Croydon, 18°12’S, 
142°15’E; AMR26904, Hann River, Kennedy Road, 
15°11’S, 143°5UE; AMR63610, Blackbull, 17°48’S, 
141°44’E; AMR70939, Muldiva, 17°21’S, 144°35’E. 

Other material (12 specimens). QUEENSLAND: 
AMR113775, 18.6 km south of Lappa Railway Station, 
17°31’S, 144°55’E; AMR113808, 10.5 km north of 
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Chillagoe, 17°03’S, 144°31’E; ANWC1601, Lynd River, 
Bolwarra Station, 17°30’S, 143°58’E; ANWC1602, Lynd 
River, Bolwarra Station, 17°30’S, 143°58’E; ANWC1605, 
Lynd River, Bolwarra Station, 17°30’S, 143°58’E; 
QMJ23488, Coen, 13°57’S, 143°12’E; QMJ38012, 18 
km north of Glen Garland Station, 14°54’S, 143°14’E; 
QMJ38013,18 km north of Glen Garland Station, 14°54’S, 
143°14’E; QMJ38014, 18 km north of Glen Garland 
Station, 14°54’S, 143°14’E; QMJ47526, Esmeralda 
Creek, Esmeralda Station, 18°46’S, 142°36’E; QMJ51741, 
Galbraith Outstation, 16°24’S, 141°32’E; QMJ58184, 
Shelfer Crossing, Mitchell River, 15°23’S, 141°58’E. 

Diagnosis. A moderately small Ctenotus (SVL to 60 
mm) distinguished from congeners by having three of four 
supraoculars in contact with frontal, two presuboculars, 
frontoparietals paired, laterally compressed toes with 
smooth or callose subdigital lamellae, prominent pale mid¬ 
lateral stripe, broad dorsal zone of ground colour, vertebral 
stripe absent or confined to nape, dark laterodorsal stripe 
obscure or absent, 24 midbody scale rows, lateral pattern 
of longitudinal stripes, dark upper lateral zone usually 
unspotted. 

Description. Prefrontal scales broadly separated 
(100%). Nasal scales usually narrowly separated by rostral 
and frontonasal scales (81%), occasionally in narrow 
contact (19%). Frontoparietal scales paired. Interparietal 
scale distinct. Loreal scales two, second usually larger 
than first. Upper and lower preocular scales present. 
Presubocular scale present (100%). Nuchal scales 4-10 
(mean = 7.2, sd = 1.39), modally 8. Supraciliary scales 8-10 
(mean = 8.9, sd = 0.61), modally 9, median four or five much 
smaller than first three and final scale in series. Ciliary 
scales 7-10 (mean = 8.9, sd = 0.80), modally 9. Supralabial 
scales 7-8 (mean = 7.0, sd = 0.25), modally 7, fifth usually 
under orbit (94%). Infralabial scales 6-7 (mean = 6.4, sd = 
0.51), modally 6. Ear lobules absent (Table 1). 

Midbody scale rows 22-25 (mean = 23.8, sd = 0.75), 
modally 24. Paravertebral scales 54-66 (mean = 59.4, sd 
= 3.26), modally 62. Subdigital lamellae smooth (71%) or 
narrowly callose (29%), 11-15 below fourth finger (mean = 
12.8, sd = 1.04) modally 13,17-23 below fourth toe (mean 
= 19.9, sd = 1.57) modally 20. Supradigital scales above 
fourth finger 9-11 (mean = 10.0, sd = 0.63) modally 10, 
above fourth toe 16-19 (mean = 17.1, sd = 0.80) modally 
17 (Table 1). 

Snout-vent length to 60 mm (mean = 48.0 mm, sd 
= 4.62). Percentages of snout-vent length : body length 
49.8-58.7% (mean = 54.8%, sd = 2.29); tail length 187.0- 
228.6% (mean = 203.7%, sd = 14.49, n = 10); forelimb 
length 22.3-29.9% (mean = 25.6%, sd = 2.23); hindlimb 
length 37.2-47.5% (mean = 41.9%, sd = 2.71); forebody 
length 30.7-40.2% (mean = 35.5%, sd = 2.11); head length 
17.1-22.9% (mean = 19.4%, sd = 1.28). Percentages of head 
length : head depth 44.0-57.1% (mcan = 51.3%, sd = 4.20); 
head width 53.2-65.5% (mean = 60.2%, sd = 3.24); snout 
length 44.1-53.2% (mean = 46.6%, sd = 2.13) (Table 1). 


Colour and pattern (in spirit). A brownish Ctenotus 
with longitudinally aligned, simple body pattern dominated 
by immaculate, broad dorsal zone of ground colour and 
dark and pale lateral stripes (Fig. 1). Most specimens 
conform to the following description. 

Dorsal surface a broad zone of rich brown-grey, often 
patterned with a narrow, obscure, blackish brown vertebral 
stripe on nape and/or forebody, occasionally this extends to 
the hindquarters as a discontinuous dark vertebral stripe. 
Outer margins of dorsal zone bordered by prominent to 
obscure, blackish brown laterodorsal stripes, about half 
as wide as underlying laterodorsal scales, which variably 
extend from above eye to region of hindlimb, although 
are usually most prominent anteriorly. Outer margins 
of laterodorsal stripes bordered by prominent white 
dorsolateral stripes, about half as wide as underlying 
dorsolateral scales, which extend from outer edge of 
supraocular scales onto tail. 

Lateral surface of body patterned with immaculate 
broad brown-black upper lateral zone extending from 
loreal region to hindlimb. Broad white mid-lateral stripe, 
about two thirds as wide as upper lateral zone, extends 
from supralabials, above forelimbs to hindlimb. Brown- 
grey lower lateral zone, about half as wide as upper 
lateral zone, extends from below auricular opening to 
hindlimb. 

Head and tail concolorous with body, although 
dorsal surface of head is often patterned with obscure 
dark reticulations. Limbs light brown on dorsal surface, 
patterned with three or four obscure dark brown stripes. 
Ventral surface of body immaculate white, underside of 
chin, limbs and tail creamish. 

A specimen in life is illustrated by Wilson and Swan 
(2003: 163) as C. e. brevipes. 

Sexual dimorphism. Sex ratio of specimens examined 
favoured males (12:4) and was significantly different from 
parity (X 2 = 4.55). Small sample size of females prevented 
analysis of sexual dimorphism. 

Details of holotype. QM J39469. Snout-vent length 
49.3 mm; tail length 97.0 mm; body length 29.8 mm; 
forelimb length 12.0 mm; hindlimb length 19.8 mm; head 



Fig. 1. Ctenotus brevipes. Preserved specimen ANWC1602, from 
Lynd River, Bolwarra Station, north-east Queensland, 17°30’S, 
I43°58’E. 
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Table 1. Summary of mensural and meristic variables for Ctenotus quirinus sp. nov., C. essingtonii and C. brevipes. Presented are mean 
(+ 1 SD), mode (meristics only) and range in parentheses. Probability associated with ANOVA between C. quirinus sp. nov. and C. 
essingtonii, and C. quirinus sp. nov. and C. brevipes is given for each variable, ‘ns’ indicates P>0.05. 


Character 

C. quirinus sp. nov 
(n=39) 

C. essingtonii 
(n=80) 

prob. 

(P) 

C. brevipes 
(n=16) 

prob. 

(P) 

midbody scale rows 

27.0+ 1.07,28 (25-28) 

26.4 ± 1.25, 26 (24-30) 

0.020 

23.8 ± 0.75, 24 (22-25) 

0.001 

paravertebral scales 

66.9 ± 5.37, 68 (56-80) 

65.2 ± 3.67, 65 (57-76) 

0.045 

59.4 ± 3.26, 62 (54-66) 

0.001 

nuchal scales 

6.7 ± 0.89,7 (4-8) 

7.3 ± 1.32, 8(4-12) 

0.004 

7.2 ± 1.39, 8(4-10) 

ns 

supralabial scales 

7.1 ±0.39, 7(7-8) 

7.0 ± 0.28, 7 (7-8) 

ns 

7.0 ± 0.25, 7 (7-8) 

ns 

infralabial scales 

6.9 ± 0.35, 7 (6-8) 

7.0 ± 0.53, 7 (6-8) 

ns 

6.4 ±0.51,6 (6-7) 

0.006 

supraciliary scales 

9.0 + 0.53,9(8-10) 

9.2 ±0.53, 9 (8-11) 

ns 

8.9 ±0.61, 9 (8-10) 

ns 

ciliary scales 

9.8 ±0.78, 10(9-12) 

10.1 ±0.72, 10(9-12) 

0.010 

8.9 ±0.80, 9 (7-10) 

0.001 

ear lobules 

3.0 ± 0.40, 3 (2-4) 

2.8 ± 0.68, 3 (2-4) 

ns 

0 ± 0.00, 0 (0) 

0.001 

subdigital lamellae (4"' finger) 

12.3 ±0.81, 12(11-14) 

12.2 ±0.94, 12(9-15) 

ns 

12.8 ± 1.04, 13(11-15) 

ns 

supradigital lamellae (4 lh finger) 

10.0 ±0.84, 10(9-12) 

9.7 ±0.83, 10(8-13) 

ns 

10.0 ±0.63, 10(9-11) 

ns 

subdigital lamellae (4 lh toe) 

22.7 ± 1.46,23 (20-27) 

23.4 ± 1.51,23 (20-27) 

0.018 

19.9 ± 1.57, 20 (17-23) 

0.001 

supradigital lamellae (4 th toe) 

18.9 ± 1.36, 19(16-22) 

19.4 ± 1.47, 19(15-23) 

ns 

17.1 ±0.80, 17(16-19) 

0.001 

snout-vent length (mm) 

53.1 ± 4.83 (44.7-64.9) 

53.1 ± 5.36 (37.7-65.2) 

ns 

48.0 ± 4.62 (41.1-60.0) 

0.001 

body length (%svl) 

57.3 ±2.58 (51.4-62.0) 

57.1 ±2.67 (51.2-63.5) 

ns 

54.8 ± 2.29 (49.8-58.7) 

ns 

tail length (%svl) 

213.3 ± 16.55 
(170.8-239.4) (n=17) 

225.8 ± 6.90 
(179.0-250.4) (n=43) 

0.026 

203.7 ± 14.49 
(187.0-228.6) (n=10) 

ns 

forelimb length (%svl) 

24.7 ± 147(21.5-27.6) 

25.1 ± 1.77 (20.8-29.0) 

ns 

25.6 ± 2.23 (22.3-29.9) 

ns 

hindlimb length (%svl) 

42.5 ± 2.94 (35.6-48.2) 

44.2 ± 3.02 (38.0-52.0) 

0.001 

41.9 ±2.71 (37.2-47.5) 

0.001 

forebody length (%svl) 

34.1 ± 1.82 (30.1-37.4) 

34.2 ± 2.09 (29.8-38.6) 

ns 

35.5 ±2.11 (30.7-40.2) 

ns 

head length (%svl) 

19.2 ± 1.02 (17.6-21.2) 

19.7 ±0.90 (17.5-21.6) 

0.004 

19.4 ± 1.28 (17.1-22.9) 

0.026 

head depth (%hl) 

51.9 ±3.66 (44.1-61.9) 

51.9 ±2.79 (45.0-59.3) 

ns 

51.3 ± 4.20(44.0-57.1) 

ns 

head width (%hl) 

58.4 ±3.18 (50.6-66.3) 

59.0 ± 2.90 (54.2-65.8) 

0.013 

60.2 ± 3.24 (53.2-65.5) 

ns 

snout length (%hl) 

44.7 ±4.01 (24.4-50.6) 

43.0 ±2.19 (39.0-51.3) 

0.012 

46.6 ±2.13 (44.1-53.2) 

ns 

supraocular (largest) 

second 87% 
subequal 13% 

second 100% 

ns 

second 100% 

ns 

prefrontal (contact point) 

contact 3% 
separated 97% 

contact 4% 
separated 96% 

ns 

contact 100% 

ns 

nasal (contact point) 

contact 26% 
separated 74% 

contact 9% 
separated 91% 

ns 

narrow contact 19% 
narrow separation 81% 

ns 

presubocular (presence) 

present 92% 
absent 8% 

present 100% 

ns 

present 100% 

ns 

subocular (supralabial) 

5 ,h labial 82% 

6 th labial 18% 

5 lh labial 91% 

6 th labial 9% 

ns 

5 lh labial 94% 

6 th labial 6% 

ns 

ear lobule (largest) 

upper 79% 
mid 21% 

upper 90% 
mid 10% 

ns 

absent 100% 

0.001 

subdigital lamellae (condition) 

smooth 23% 
cal lose 77% 

smooth 16% 
callose 84% 

ns 

smooth 71% 
callose 29% 

0.007 


width 5.6 mm; head depth 5.2 mm; snout length 4.0 mm; 
head length 8.6 mm; forelimb to snout length 15.8 mm; 
nasals narrowly separated; prefrontals broadly separated; 
supraciliaries nine; ciliaries eight; supralabials seven; 
infralabials six; nuchal scales seven; ear lobules absent; 
subdigital lamellae under fourth finger 12, under fourth toe 


19; supradigital scales above fourth finger 10, above fourth 
toe 16; midbody scale rows 25; paravertebral scales 60. 

Comparison with similar species. Among congeners, 
C. brevipes is most similar to other members of the 
C. essingtonii species group (C. burbidgei, C. essingtonii, 
C. gagudju, C. hilli and C. quirinus sp. nov.) in having 
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combinations of broad dorsal zone of ground colour, 
vertebral stripe absent or confined to nape, prominent 
pale mid-lateral stripe and moderately callose subdigital 
lamellae. However it may be distinguished from these by 
having fewer mid-body scales rows (mode of 24 instead of 
26 or more), fewer infralabial scales (mode of six instead 
of seven) and by lacking anterior ear lobules. Further, 
it differs from C. burbidgei, C. gagudju, C. hilli and 
C. quirinus sp. nov. by having an unpatterned, instead of 
spotted or blotched, upper lateral zone. 

Ctenotus brevipes is most easily confused with C. 
essingtonii but is further distinguished from that taxon 
by being smaller (mean SVL 48.0 instead of 53.1 mm, p 
= 0.001), having less fourth toe subdigital lamellae (mode 
20 instead of 23, p = 0.001), a shorter head (mean: males 
10.0 instead of 10.5 mm, p = 0.001; females 9.6 instead of 
10.0 mm, p = 0.001) and fewer paravertebral scales (mean: 
males 58.4 instead of64.2,p = 0.001; females 62.5 instead 
of 66.7, p = 0.020). 

Distribution. The known distribution of C. brevipes 
is far northern Queensland (Fig. 2), principally from tnid- 
and lower Cape York Peninsula. Storr (1981) records the 
species from Rifle Creek, 28 kilometres south of Mount 
Isa. Within this distribution C, brevipes occurs in the 
following bioregions (Environment Australia 2000): Cape 
York Peninsula (CYP), Einasleigh Uplands (EIU), Gulf 
Plains (GUP) and Mount Isa Inlier (Mil). 

Geographic variation. No significant pattern of 
latitudinal or longitudinal variation was identified. 

Ecology and habitats. Poorly known. Wilson and 
Swan (2003) record C. brevipes as associated with 
low vegetation in semi-arid to subhumid woodlands. 
Australian Museum records note its collection from a 
rubbish dump and under tin. 

Nomenclatural history. Ctenotus essingtonii brevipes 
was described from the holotype and 14 paratypes by 


Storr (1981). Its recognition as a discrete species agrees 
with Wells and Wellington (1985), who controversially 
elevated it from subspecies to species without diagnosis 
or taxonomic comment. Wilson and Swan (2003) also 
suggested that C. e. brevipes warranted recognition as a 
separate species. Published works have previously referred 
material of this species to C. essingtonii brevipes (Cogger 
2000; Cogger et al. 1983; Ehmann 1992; Horner 1991; 
Wilson and Knowles 1988; Wilson and Swan 2003). 

Etymology. Brevipes is derived from the Latin for 
‘short-footed’ (Storr 1981). 

Ctenotus essingtonii (Gray, 1842) 

(Figs 2-4; Tables 1, 2) 

Material examined. HOLOTYPE - BMNH 
1937.12.6.11, Port Essington, Cobourg Peninsula, Northern 
Territory, Australia. 

Other material (81 specimens): NORTHERN 
TERRITORY (NTM material): RI28, Milner, Darwin, 
12°24’S, 130°52'E; R3861, Mt Brockman, Kakadu Nat. 
Pk, 12°45’S, 132°56’E; R4025-026, Jim Jim Falls, Kakadu 
Nat. Pk, 13°17’S, 132°50’E; R4593, Berry Springs, 12°42’S, 
130°58’E; R6899, Howard Swamps, 12°26’S, 131°04’E; 
R7624, Jabiluka Project Area, Kakadu Nat. Pk, 12°29’S, 
132°55’E; R7626, Poached Egg Rock Area, Jabiluka 
Area, Kakadu Nat. Pk, 12°29’S, 132°55’E; R7627, R7629, 
R7631, Jabiluka Project Area, Kakadu Nat. Pk, 12°29’S, 
132°55’E; R7673-675, Cape Hotham, I2°03’S, 131°17’E; 
R7885, R7984, R7987, Cape Fourcroy, Bathurst Island, 
11°47’S, 130°01’E; R8385, Leanyer, Darwin, 12°22’S, 
130°55’E; R8667, Florence Falls, Litchfield Nat. Pk, 
!3°09’S, 130°38’E; R8761, Bamboo Creek, Litchfield Nat. 
Pk, 13°09’S, 130°38’E; R10958, Tolmer Falls, Litchfield 
Nat. Pk, 13°12’S, 130°42’E; R12598-599, Jabiru, Kakadu 
Nat. Pk, 12°40’S, 132°53’E; R13583, R13591, R13600, 
Talbot Road, Murgenella, 11°34’S, 132°52’E; R13716-721, 



Fig. 2. Map of north-eastern Australia showing known distributions of Ctenotus quirinus sp. nov., C. essingtonii and C. brevipes. Legend: 
crosses = C. essingtonii', circles = C. quirinus sp. nov.; triangles = C. brevipes. 
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R13750, Swim Creek, Point Stuart Station, 12°34.5’S, 
131°49.5’E; R16183, Liverpool River Crossing, Arnhem 
Land, 12°22’S, 134°07’E; R16537, 20 km S Nabarlek 
Mine, 12°30’S, 133°21’E; R17748, Kapalga, Kakadu Nat. 
Pk, 12°40’S, 132°22’E; R17819, Territory Wildlife Park, 
Berry Springs, 12°43’S, 130°59’E; R20707, R20709, 
R20743, Kakadu National Park (Stage Three), 13°05’S, 
132°09’E; R20829, R20834-835, Murgcnclla, 11°28’S, 
132°51’E; R20956, Black Point, Cobourg Peninsula, 
11°09’S, 132°10’E; R20999, Ramingining Area, Arnhem 
Land, 12°22’S, 134°54’E; R21036-040, Smith Point 
Airstrip, Cobourg Peninsula, 11°08’S, 132°10’E; R21102, 
Wildman River Cashew Plantation, 12°42’S, 131°36’E; 
R21203, Milikapiti, Melville Island, 11°25’S, 130°40’E; 
R22188, R22233, Litchfield National Park, 13°24.49’S, 
130°53.50’E; R22856, Taracumbie Falls, Melville Island, 
1l°36.33’S, 130°42.31’E; R23901, R23910, R23912, R23916, 
Djapididjapin Creek, nr Ramingining, Arafura Swamp, 
12°22.1TS, 134°55.04’E; R23956-958, R23961, R23966, 
R23979, Ramingining Area, Arafura Swamp, 12° 12.34’S, 
134°58.87’E; R24089, Wildman River Reserve, 12°39’S, 

131 °43’E; R24356, Douglas River, 13°45’S, I31°25’E; 
R25020, Douglas Station, Daly River Region, 13°31.73’S, 
131°15.59’E; R25117-118, Marrakai Station, Mary River 
System, 12°31.22’S, 131°37.52’E; R26159, La Belle 
Station, Daly River, 13°42.73’S, 130°08.96’E; R26183, 
Radford Point, Melville Island, 11°20.H’S, 130°55.63’E; 
R26192, Melville Island, 11°40.99’S, 131°06.37’E; R26203, 
Melville Island, 11°38.37 , S, 130°37.91’E; R26244, 11 km 
NNW of Pickertaramoor, Melville Island, 11°41.52’S, 
130°50.00’E; R26351, Gunn Point, Outer Darwin, 
12°14.03’S, 131°01.50’E; R26408, Lambells Lagoon, Outer 
Darwin, 12°34.93’S, 131°14.39’E; R28803, Macallums 
Creek, Litchfield Nat. Pk, 13°05’S, 130°40’E; R28870-871, 
Jabiluka, Kakadu Nat. Pk, 12°32’S, 132°55’E; R31901, 
Deaf Adder Creek, Kakadu Nat. Pk, 13°02’S, 132°56’E. 

Diagnosis. A moderately small Ctenotus (SVL to 65 
mm) distinguished from congeners by having three of four 
supraoculars in contact with frontal, two presuboculars, 
frontoparietals paired, laterally compressed toes with 
callose or smooth subdigital lamellae, prominent pale mid¬ 
lateral stripe, broad dorsal zone of ground colour, vertebral 
stripe absent or confined to nape, dark laterodorsal stripe 
obscure or absent, 26 midbody scale rows, lateral pattern 
of longitudinal zones or stripes, dark upper lateral zone 
spotted or unspotted. 

Description. Prefrontal scales usually broadly (56%) 
or narrowly separated (40%), occasionally in narrow 
contact (4%). Nasal scales usually broadly (42%), or 
narrowly separated (50%) by rostral and frontonasal 
scales, occasionally in narrow (7%) or broad (1%) contact. 
Frontoparietal scales paired. Interparietal scale distinct. 
Loreal scales two, second usually larger than first. Upper 
and lower preocular scales present. Presubocular scale 
present (100%). Nuchal scales 4-12 (mean = 7.3, sd = 

1.32), modally 8. Supraciliary scales 8-11 (mean = 9.2, sd 


= 0.53) modally 9, median four or five much smaller than 
first three and final scale in series. Ciliary scales 9-12 
(mean = 10.1, sd = 0.72), modally 10. Supralabial scales 
7-8 (mean = 7.0, sd = 0.28) modally 7, fifth usually under 
orbit (91%), occasionally sixth (9%). Infralabial scales 6-8 
(mean = 7.0, sd = 0.53), modally 7. Ear lobules 2-4 (mean = 
2.8, sd = 0.68) modally 3, uppermost usually largest (90%), 
occasionally mid-lobule largest (10%) (Table 1). 

Midbody scale rows 24-30 (mean = 26.4, sd = 1.25), 
modally 26. Paravertebral scales 57-76 (mean = 65.2, sd = 
3.67), modally 65. Subdigital lamellae usually moderately 
callose (84%) or occasionally smooth (16%), 9-15 below 
fourth finger (mean = 12.2, sd = 0.94) modally 12, 20-27 
below fourth toe (mean = 23.4, sd = 1.51) modally 23. 
Supradigital scales above fourth finger 8-13 (mean = 9.7, 
sd = 0.83) modally 10, above fourth toe 15-23 (mean = 
19.4, sd = 1.47) modally 19 (Table 1). 

Snout-vent length to 65.2 mm (mean = 53.1 mm, sd = 
5.36). Percentages of snout-vent length : body length 51.2- 
63.5% (mean = 57.1%, sd = 2.67); tail length 179.0-250.4% 
(mean = 225.8%, sd = 6.90); forelinib length 20.8-29.0% 
(mean = 25.1%, sd = 1.77); hindlimb length 38.0-52.0% 
(mean = 44.2%, sd = 3.02); forebody length 29.8-38.6% 
(mean = 34.2%, sd = 2.09); head length 17.5-21.6% (mean 
= 19.7%, sd = 0.90). Percentages of head length, head 
depth 45.0-59.3% (mean = 51.9%, sd = 2.79); head width 
54.2-65.8% (mean = 59.0%, sd = 2.90); snout length 
39.0-51.3% (mean = 43.0%, sd = 2.19) (Table 1). 

Colour and pattern (in spirit). A brownish Ctenotus 
with longitudinally aligned, simple or complex body 
pattern dominated by immaculate, broad dorsal zone 
of ground colour. Lateral pattern variable, covering a 
spectrum between two principal forms: (1) a simple 
unspotted arrangement of smooth-edged, longitudinal 
zones and stripes (Fig. 3); (2) a more complex pattern 
with prominent lateral spotting (Fig. 4). Most specimens 
conform to the following description. 

Dorsal ground colour brown to brown-grey. Immaculate, 
broad dorsal zone extends from head onto tail. Vertebral 
stripe usually absent, although occasional specimens have 
an obscure blackish brown stripe on nape and forebody. 
Outer margins of dorsal zone bordered by prominent to 
obscure, blackish brown laterodorsal stripes, about half 
as wide as underlying laterodorsal scales, which variably 
extend from above eye to region of hindlimb, although 
are usually most prominent anteriorly. Outer margins 
of laterodorsal stripes bordered by prominent white 
dorsolateral stripes, about half as wide as underlying 
dorsolateral scales, which extend from outer edge of 
supraocular scales onto tail. In simply patterned specimens 
lateral surfaces are patterned with immaculate broad 
black-brown upper lateral zone, extending from loreal 
region to hindlimb. Occasionally this dark upper lateral 
zone may be patterned with three or four pale spots 
between the eye and forelimb. Prominent to obscure 
narrow white mid-lateral stripe, about one third as wide 
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as upper lateral zone, extends from supralabials, above 
forelimbs to hindlimb. Mottled pale brown lower lateral 
zone, about half as wide as upper lateral zone, extends from 
below auricular opening to hindlimb. Complexly patterned 
specimens share the above lateral arrangement, however 
the dark upper lateral zone is patterned with obscure to 
prominent, single longitudinal series of regularly spaced 
pale spots. Lower lateral zone coalesces into pale venter. 

Head and tail concolorous with body. Limbs light 
brown dorsally, patterned with dark brown mottling and/or 
obscure dark brown streaks. Ventral surfaces immaculate 
white, underside of chin, limbs and tail creamish. 

Sexual dimorphism. Sex ratio of specimens examined 
favoured males (47:33) but was not significantly different 
from parity (X 2 = 2.40). Analysis of allometrically adjusted 
values detected significant sexual dimorphism in body, 
forebody and head lengths, head depth and number of 
paravertebral scales. Table 2 shows that females have a 
longer body and more paravertebral scales, but a shallower 
head and shorter forebody and head in comparison to 
males (means: body = 30.6 versus 29.4 mm, p = 0.001; 
paravertebral scales = 66.7 versus 64.2, p = 0.002; head 
depth = 5.1 versus 5.5 mm, p = 0.001; forebody length = 
18.3 versus 17.5 mm, p = 0.001; head length = 10.0 versus 
10.5 mm, p = 0.001). 

Details of holotype. BMNH 1937.12.6.11. Snout-vent 
length 38.5 mm; tail length 76.1 mm; body length 19.6 mm; 
forelimb length 10.3 mm; hindlimb length 18.0 mm; head 
width 4.5 mm; head depth 6.6 mm; snout length 3.2 mm; 
head length 7.8 mm; forelimb to snout length 14.5 mm; 
nasals broadly separated; prcfrontals broadly separated; 
supraciliaries nine; ciliaries nine; supralabials seven; 
infralabials six; nuchal scales seven; ear lobules three; 
subdigital lamellae under fourth toe 22; midbody scale 
rows 25; paravertebral scales 65. 

Athough difficult to distinguish, the body pattern of the 
holotype conforms to the complex form with prominent 
lateral spotting. 

Comparison with similar species. Among congeners, 
C. essingtonii is most similar to other members of the 





Fig. 3. Ctenotus essingtonii (simply patterned form) in life. 
Swim Creek, Point Stuart Station, Northern Territory, 12°34’S, 
131°49’E. 



Fig. 4. Ctenotus essingtonii (complex pattern form) in life. Black 
Point, Cobourg Peninsula, Northern Territory, 11°09’S, 132°10’E. 


C. essingtonii species group (C. brevipes, C. bttrbidgei, 
C. gagudju, C. hilli and C. quirinus sp. nov.) in having 
combinations of broad dorsal zone of ground colour, 
vertebral stripe absent or confined to nape, prominent 
pale mid-lateral stripe and moderately callose subdigital 
lamellae. It differs from C. bttrbidgei, C. gagadju and 
C. hilli by having fewer mid-body scales rows (mode of 
26 instead of 30 or more) and shorter hindlimbs (mean 
of 44.2% of snout-vent length, instead of 47.7% or more). 
Distinguished from C. quirinus sp. nov. by unpatterned or 
lightly spotted, instead of heavily blotched, upper lateral 
zone, fewer mid-body scales rows (mode 26 instead of 28, 
p = 0.020), longer hindlimbs (mean of 44.2% of snout-vent 
length, instead of 42.5%, p = 0.001), longer tail (mean of 
225.8% of snout-vent length, instead of 213.3%, p = 0.026) 
and shorter snout (mean of 43.0% of head length, instead 
of44.7%,p = 0.012). 

Ctenotus essingtonii is most easily confused with 
C. brevipes, but is distinguished by being larger (mean 
SVL 53.1 instead of 48.0 mm, p = 0.001), having more 
fourth toe subdigital lamellae (mode 23 instead of 20, P = 
0.001), longer head (mean: males 10.5 instead of 10.0 mm, 
p = 0.001; females 10.0 instead of 9.6 mm, p = 0.001) and 
more paravertebral scales (mean: males 64.2 instead of 
58.4, p = 0.001; females 66.7 instead of 62.5, p = 0.020). 

Distribution. The known distribution of C. essingtonii 
is in the far north and northwest of the Top End of the 
Northern Territory (Fig. 2). Within this distribution 
C. essingtonii occurs in the following bioregions 
(Environment Australia 2000): Arnhem Coast (ARC), 
Arnhem Plateau (ARP), Daly Basin (DAB), Darwin 
Coastal (DAC), Pine Creek (PCK.) and Tiwi Cobourg 
(TIW). 

Geographic variation. A significant pattern of 
latitudinal or longitudinal variation was identified between 
snout-vent length and both latitude (r 2 = 0.095, n = 80; F : J8 
= 8.231; p = 0.005) and longitude (r 2 = 0.052, n = 80; F | 7g 
= 4.291; p = 0.041). Snout-vent length was not subject to 
sexual dimorphism and the increases in length from north 
to south, and west to east, appeared to be evenly clinal. 
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Ecology and habitats. Ctenotus essingtonii is a 
locally common, diurnal, terrestrial species that prefers 
woodland habitats on sandy soils. Horner (1991) records 
use of small vertical burrows for shelter and that it forages 
in open spaces. NTM records note that the species has 
been taken from closed and open forest, woodland and 
open woodland, shrubland and grassland on various soil 
types and has been associated with a variety of dominant 
vegetation types, including Eucalyptus spp., Pandanus 
spiralis, Melaleuca viridiflora, Gronophyllum ramsayi, 
Corymbia sp., Acacia sp., Grevillea sp., Callitris sp., 
Erythrophleum chlorostachys, Allosyncarpia ternata 
and Tenninalia Carpentaria. Specimens have been taken 
among leaf litter, grass tussocks, rocks, beach debris, 
beach sand dunes, under old iron and from suburban 
gardens (Darwin). 

Nomenclatural history. Tiliqua essingtonii was 
described by Gray (1842) from a specimen collected 
by the naturalist John Gilbert at Port Essington. Aside 
from Boulenger (1887) treating essingtonii as a variety 
of taeniolatum and the description of C. essingtonii 
brevipes by Storr (1981), nomenclatural changes have been 
limited to changes in generic position. In 1887 Boulenger 
referred many scincid taxa to Hinulia Gray, a subgenus of 
Lygosoma Gray. Subsequently Smith (1937) and Mittleman 
(1952) treated Hinulia as a synonym of Sphenomorphus 
Fitzinger. Thus for many years the taxon was known as 
Lygosoma (Sphenomorphus ) essingtonii (see Worrell 
1963). Storr (1964) erected the new genus Ctenotus for a 
distinctive group of Sphenomorphus characterised by the 
presence of ear lobules and body pattern of longitudinal 
stripes or rows of spots. 


Etymology. Although not specifically stating so, Gray 
(1842) obviously named this species after the type locality, 
“Inhabits north coast of New Holland; Port Essington”. 

Ctenotus quirinus sp. nov. 

(Figs 2, 5-8; Tables 1,2)) 

Material examined. HOLOTYPE - Adult female, 
NTM R16145, Cadell River Crossing, Arnhem Land, 
Northern Territory, Australia, 12°16.77’S, 134°25.45’E 
(Figs 5, 6). Collected by P. Horner, 0930 hours, 13 July 
1989. Open shrubland habitat, active on bare sandy 
areas amongst grass tussocks, 100 metres from river 
bank. PARATYPES (38 specimens) - NORTHERN 
TERRITORY: AM R13466-467, R19721, R20463, Groote 
Eylandt, 13°58’S, 136°26’E, June 1948; AM R135910, 
R135928, R135906, R135933-934, R135938-939, Groote 
Eylandt, 13°55’S, 136°26’E, 16-17 September 1991; AM 
R75514, Mann River, Arnhem Land, 12°3TS, 134°06’E, 
26 September 1978; NTM R3393, Elcho Island, 12°01’S, 
135°37’E, March 1977; NTM R5972, Goyder River 
crossing, Arnhem Land, 12°56’S, 135°02’E, 29 August 
1978; NTM R11410-411, Katherine Gorge, 14°19’S, 
132°28’E; NTM R13788, Donydji, Birrin Birrin, Arnhem 
Land, 12°53.39’S, 135°28.26’E, 23 August 1988; NTM 
R16112, Cadell River Crossing, Arnhem Land. 12°15’S, 
134°26’E, 12 July 1989; NTM R16890, Kakadu National 
Park (Stage Three), 13°45’S, 132°25’E, 14 April 1989; 
NTM R17885-886, Maningrida, Arnhem Land, 12°03’S, 
134°13’E, 15 May 1993; NTM R18775, Cadell River, 
Arnhem Land, 12°37.5’S, 134°19.7’E, 3 September 1997; 
NTM R20293, Cape Arnhem, Arnhem Land, 12°22’S, 
136°57’E, 11 February 1994; NTM R20411-413, Cadell 


Table 2. Characters expressing sexual dimorphism in Ctenotus essingtonii and C. quirinus sp. nov. 


character 

taxon 

P 

sex 

mean 

(mm) 

N 

range 

std.dev. 



0.001 

m 

29.4 

47 

26.7-31.1 

1.13 


C. essingtonii 

f 

30.6 

33 

28.4-33.0 

1.12 

body length 


0.021 

m 

29.4 

19 

27.4-32.0 

1.30 


C. quirinus sp. nov. 

f 

30.4 

20 

28.2-32.1 

1.14 



0.005 

m 

18.3 

47 

15.8-19.9 

1.08 


C. essingtonii 

f 

17.5 

33 

15.3-19.0 

0.87 

forebody length 


0.006 

m 

18.2 

19 

16.6-19.2 

0.73 


C. quirinus sp. nov. 

r 

17.6 

20 

15.6-19.2 

0.80 



0.001 

m 

10.5 

47 

9.9-11.0 

0.26 


C. essingtonii 

f 

10.0 

33 

9.6-10.7 

0.29 

head length 

C. quirinus sp. nov. 

0.001 

m 

10.3 

19 

9.8-10.8 

0.32 


f 

9.9 

20 

9.4-10.8 

0.29 



0.001 

m 

5.5 

47 

4.8-6.0 

0.27 


C. essingtonii 

f 

5.1 

33 

4.3-5.8 

0.31 

head depth 


0.048 

m 

5.3 

19 

4.6-6.1 

0.38 


C. quirinus sp. nov. 

f 

5.1 

20 

4.2-6.0 

0.40 



0.002 

m 

64.2 

47 

57-71 

3.46 

No. of 

C. essingtonii 

f 

66.7 

33 

61-76 

3.50 

paravertebral scales 


0.001 

m 

63.6 

19 

56-69 

4.04 

C. quirinus sp. nov. 

f 

70.1 

20 

64-80 

4.55 
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Fig. 5. Holotype of Ctenotusquirinus sp. nov., NTM R16145, Cadell 
River Crossing, Arnhem Land, Northern Territory, Australia, 
12°17’S,134°25’E. 



Fig. 6. Head of holotype of Ctenotus quirinus sp. nov., NTM 
R16145, Cadell River Crossing, Arnhem Land, Northern Territory, 
Australia, 12°16.77’S,134°25.45 , E. 


River, Arnhem Land, 12°08’S, 134°19’E, 7 May 1994; 
NTM R20549, Sleisbeck Plateau, Kakadu National Park, 
13°44’S, 132°44’E, 21 September 1988; NTM R20550-551, 
Upper Katherine River, 13°52’S, 132°47’E, 26 September 
1988; NTM R20741, Kakadu National Park (Stage Three), 
13°44’S, 132°43’E, 19 May 1990; NTM R23296, Elsey 
National Park, 14°54.64’S, I33°10.05’E, 6 December 1996; 
NTM R25546, Goyder River crossing. Central Arnhem 
Land, 12°59.57’S, 134°58.74’E, 28 July 1999; NTM 
R25608, Emu Springs, Goyder River, Central Arnhem 
Land, 12°56.12’S, 134°49.80’E, 21 September 1999; NTM 
R26140-142, Mann River, Arnhem Land Plateau, 13°25’S, 
133°35’E, 6 September 2000; NTM R27403, Gimbat 
Creek, east of Mount Evelyn, Kakadu National Park, 
13°36.44’S, 132°57.61’E, 23 February 2004; NTM R31902, 
Groote Eylandt, 13°52’S, 136°05’E, October 1969. 

Diagnosis. A moderately small Ctenotus (SVL to 65 
mm) distinguished from congeners by having three of four 
supraoculars in contact with frontal, two presuboculars, 
frontoparietals paired, laterally compressed toes with 
callose or smooth subdigital lamellae, prominent pale mid¬ 
lateral stripe, broad dorsal zone of ground colour, vertebral 
stripe absent or confined to nape, dark latcrodorsal stripe 
obscure or absent, 28 midbody scale rows, lateral pattern 
of longitudinal zones or stripes, dark upper and lower 
lateral zones strongly spotted or blotched. 


Description. Prefrontal scales usually broadly (44%) or 
narrowly separated (54%), occasionally in narrow contact 
(2%). Nasal scales usually narrowly separated (26%) by 
rostral and frontonasal scales (26%), occasionally broadly 
separated (8%) or in narrow (15%) or broad (10%) contact. 
Frontoparietal scales paired. Interparietal scale distinct. 
Loreal scales two, second usually larger than first. Upper 
and lower preocular scales present. Presubocular scale 
usually present (92%), occasionally absent (8%). Nuchal 
scales 4—8 (mean = 6.7, sd = 0.89), modally 7. Supraciliary 
scales 8-10 (mean = 9.0, sd = 0.53), modally 9, median 
four or five much smaller than first three and final scale in 
series. Ciliary scales 9-12 (mean = 9.8, sd = 0.78), modally 
10. Supralabial scales 7-8 (mean = 7.1, sd = 0.39), modally 
7, fifth usually under orbit (82%), occasionally sixth (18%). 
Infralabial scales 6-8 (mean = 6.9, sd = 0.35), modally 
7. Ear lobules 2-4 (mean = 3.0, sd = 0.40), modally 3, 
uppermost usually largest (79%), occasionally mid-lobule 
largest (21%) (Table 1). 

Midbody scale rows 25-28 (mean = 27.0, sd = 1.07), 
modally 28. Paravertebral scales 56-80 (mean = 66.9, sd = 
5.37), modally 68. Subdigital lamellae usually moderately 
callose (77%) or occasionally smooth (23%), 11-14 below 
fourth finger (mean = 12.3, sd = 0.81) modally 12, 20-27 
below fourth toe (mean = 22.7, sd = 1.46) modally 23. 
Supradigital scales above fourth finger 9-12 (mean = 10.0, 
sd = 0.84) modally 10, above fourth toe 16-22 (mean = 
18.9, sd = 1.36) modally 19 (Table 1). 

Snout-vent length to 64.9 mm (mean = 53.1 mm, sd = 
4.83). Percentages of snout-vent length'. Body length 51.4— 
62.0% (mean = 57.3%, sd = 2.58); tail length 170.8-239.4% 
(mean = 213.3%, sd = 16.55); forelimb length 21.5-27.6% 
(mean = 24.7%, sd = 1.47); hindlimb length 35.6-48.2% 
(mean = 42.5%, sd = 2.94); forcbody length 30.1-37.4% 
(mean = 34.1%, sd = 1.82); head length 17.6-21.2% (mean 
= 19.2%, sd = 1.02). Percentages of head length: head 
depth 44.1-61.9% (mean = 51.9%, sd = 3.66); head width 
50.6-66.3% (mean = 58.4%, sd = 3.18); snout length 
24.4-50.6% (mean = 44.7%, sd = 4.01) (Table 1). 

Colour and pattern (in spirit). A brownish or greyish 
Ctenotus with longitudinally aligned, complex body 
pattern dominated by immaculate, broad dorsal zone 
of ground colour, obscure dark laterodorsal and pale 
dorsolateral stripes and heavily blotched upper and lower 
lateral zones (Figs 7, 8). Intensity of body pigmentation 
and patterning is variable. Most specimens conform to the 
following description. 

Dorsal ground colour dark olive brown to pale grey- 
brown. Immaculate, broad dorsal zone extends from 
head onto tail. Vertebral stripe absent. Blackish brown 
laterodorsal stripes often absent, but usually represented 
by a narrow, obscure, broken dark stripe on forebody from 
supraocular scales to past the forelimb. Narrow, creamish- 
white dorsolateral stripes usually present, about half as 
wide as underlying dorsolateral scales, extending from 
supraocular scales onto base of tail. 
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Lateral surface of body patterned with broad brown- 
black upper lateral zone, pale mid-lateral stripe and mottled 
lower lateral zone. Upper lateral zone extends from loreal 
region to hindlimb and is patterned by a single regular 
series of large pale spots or squarish blotches. Prominent 
white mid-lateral stripe, about one-third as wide as upper 
lateral zone, extends from supralabials, above forelimbs 
to hindlimb. Brown-grey lower lateral zone, about two 
thirds as wide as upper lateral zone, extends from behind 
auricular opening to hindlimb and is patterned with a 
more or less regular series of obscure pale blotches. Lower 
lateral zone coalesces into pale venter. 

Head and tail concolorous with body. Limbs light 
brown dorsally, patterned with dark brown mottling and/or 
obscure dark brown stripes. Ventral surfaces immaculate 
white, underside of chin, limbs and tail creamish. 

Sexual dimorphism. Sex ratio of specimens (20F:19M) 
was not significantly different from parity. Analysis of 
allometrically adjusted values detected significant sexual 
dimorphism in body, forebody and head lengths, head 
depth and number of paravertebral scales. Table 2 shows 
that females have a longer body and more paravertebral 
scales, but a shallower head and shorter forebody and head 
in comparison to males (means: body = 30.4 versus 29.4 
mm, p = 0.021; paravertebral scales = 70.1 versus 63.6, p = 
0.001;headdepth = 5.1 versus5.3 mm,p = 0.048; forebody 
length = 17.6 versus 18.2 mm, p = 0.006; head length = 9.9 
versus 10.3 mm, p = 0.001). 

Details of holotype. Adult female, NTM R16145 
(Figures 5 and 6). Snout-vent length 48.1 mm; tail length 
106.9 mm; body length 29.1 mm; forelimb length 11.9 
mm; hindlimb length 21.1 mm; head width 5.7 mm; head 
depth 5.2 mm; snout length 4.3 mm; head length 9.5 
mm; forelimb to snout length 16.0 mm; nasals narrowly 
separated; prefrontals broadly separated; supraciliaries 
nine; ciliaries nine; supralabials seven; infralabials seven; 
nuchal scales seven; ear lobules four, second from top 
lobule largest in series; subdigital lamellae under fourth 
finger 14, under fourth toe 21; supradigital scales above 
fourth finger 10, above fourth toe 19; midbody scale rows 
28; paravertebral scales 68. 



Fig. 7. Ctenotus quirinus sp. nov., in life. Goyder River crossing. 
Central Arnhem Land, Northern Territory, 13°00’S,134°59’E. 


Comparison with similar species. Ctenotus quirinus 
sp. nov. is similar in appearance to those congeners 
having a plain dorsal surface (lacking dark vertebral 
stripe) and spotted dark upper lateral zone. Among these 
it differs from C. alleni Storr, 1974, C. delli Storr, 1974, 
C. gemmulu Storr, 1974 and C. mimetes Storr, 1969 by 
midbody scale rows (mean of 28 instead of 26 or 30), by 
the dark upper lateral zone being patterned with a single 
series of large spots or blotches (instead of two or more 
series of small white spots) and by distribution (northern 
Northern Territory instead of southern Western Australia). 
In northern Australia C. quirinus sp. nov. is distinguished 
from co-members of the C. essingtonii species group 
C. burbidgei, C. hilli and C. gagudju by having fewer 
mid-body scale rows (mean of 28, instead of 32 or 30) 
and shorter hindlimbs (mean of 42.5% of snout-vent 
length, instead of 47.7% or more). Further, it differs from 
C. burbidgei by having fewer supralabials (mean of seven 
instead of eight), from C. hilli by usually having fewer ear 
lobules (mean of three instead of five) and from C. gagudju 
by having frontoparietals paired instead of fused. 

Ctenotus quirinus sp. nov. is most like C. brevipes and 
C. essingtonii but is distinguished from C. brevipes by 
having more mid-body scales rows (mode of 28 instead 
of 24, p = 0.001), infralabial scales (mode of seven instead 
of six, p = 0.006), paravertebral scales (mean: males 63.6 
instead of 58.4, p = 0.001; females 70.1 instead of 62.5, 
p = 0.004) and fourth toe subdigital lamellae (mean 22.7 
instead of 19.9, p = 0.001), by being larger (mean SVL 
53.1 instead of 48.0 mm, p = 0.001) and by having anterior 
ear lobules (instead of absent) and heavily blotched upper 
lateral zone (instead of unpatterned). Distinguished from 
C. essingtonii by more midbody scale rows (mode of 28 
instead of 26, p = 0.020), shorter hindlimbs (mean of 42.5% 
of snout-vent length instead of 44.2%, p = 0.001) and tail 
(mean of213.3% of snout-vent length, instead of225.8%, p 
= 0.026), longer snout (mean of 44.7% of snout-vent length, 
instead of 43.0%, p = 0.012) and by heavily blotched upper 
lateral zone instead of plain or spotted. 

Distribution. The known distribution of C. quirinus 
sp. nov. is the far north and northeast of the Top End of 
the Northern Territory (Fig. 2). Within this distribution 



Fig. 8. Ctenotus quirinus sp. nov., in life. Maningrida, Arnhem 
Land, Northern Territory, 12°03’S,134°13’E. 
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C. quirinus sp. nov. occurs in the following bioregions 
(Environment Australia 2000): Arnhem Coast (ARC), 
Arnhem Plateau (ARP), Central Arnhem (CA), Daly Basin 
(DAB), Pine Creek (PCK) and Sturt Plateau (STU). 

Sympatry. Records (NTM) document sympatry 
between C. quirinus sp. nov. and congeners at the 
following localities: Cape Arnhem (C. inornatus ); Goyder 
River crossing (C. vertebralis); Mann River crossing 
(C. vertebral is); Donydji (C. inornatus and C. robust us); 
Gimbat (C. coggeri and C. borealis); Groote Eylandt 
(C. inornatus and C. spaldingi); Cadell River crossing 
(C. astictus, C. coggeri and C. vertebralis); Sleisbeck 
(C. coggeri, C. vertebralis and C. borealis); Katherine 
Gorge (C. coggeri, C. inornatus, C. robustus, C. spaldingi 
and C. vertebralis). Athough not recorded as sympatric, 
the distribution of C. quirinus sp. nov. overlaps that of 
C. essingtonii in the mid-far north of Arnhem Land, where 
C. quirinus sp. nov. has been recorded in the vicinity 
of Maningrida and the Mann and Cadell Rivers and 
C. essingtonii from the Ramingining area (Fig. 2). 

Geographic variation. A significant pattern of 
latitudinal or longitudinal variation was identified between 
hindlimb length and longitude (r 2 = 0.203, n = 39; F ]37 
= 9.434; p = 0.003). Hindlimb length was not subject to 
sexual dimorphism and the increase in hindlimb length 
from western to eastern populations appeared to be evenly 
clinal. 

Ecology and habitats. NTM records note C. quirinus 
sp. nov. as having been taken from open forest, open 
woodland and shrubland and commonly associated with 
sandy substrate. In these habitats it has been associated 
with a variety of dominant vegetation types, including 
Eucalyptus kombolgiensis, E. miniata, E. tetradonta, 
Melaleuca viridiflora, Calytrix exstipulata, Triodia 
procera, Callitris sp. and Acacia sp. Specimens have 
been recorded using shallow burrows and have been taken 
among leaf litter, grass tussocks, lateritic rocks, on bare 
sandy areas, fallen trees, sand dunes and hostel gardens. 

Nomenclatural history. Material of this species has 
previously been referred to C. essingtonii (Cogger 2000; 
Cogger et at. 1983; Ehmann 1992; Wilson and Knowles 
1988; Wilson and Swan 2003; Horner 1991; the latter 
publication includes a photograph as figure 36). 

Etymology. Named for Quirinus, an important god of 
the Roman state. 

DISCUSSION 

Storr (1981) acknowledged significant morphological 
divergence between C. brevipes and C. essingtonii, but 
considered them subspecies on grounds of similarity in 
body form, pattern and colouration. The current study 
assessed both taxa by spatial data as well as morphological 
differences and recognised C. brevipes and C. essingtonii 
as ‘reproductively isolated from each other’ (biological 


species) by having unique combinations of three or more 
significant morphological characters. Thus, although 
these taxa have allopatric distributions, morphological 
differentiation between them was assessed as comparable 
to similar morphological differentiation between Ctenotus 
taxa which have been identified as independent species 
in sympatry. 

With the recognition of C. brevipes and C. quirinus, 
Ctenotus is now represented in the northern monsoonal 
tropics of Australia by 21 species (21% of described 
species), 17 of which include the Top End of the Northern 
Territory as all or part of their distribution. Many of these 
are restricted to small geographic areas (sec distributions 
in Horner 1991 and Wilson and Swan 2003) and tend to 
show a strong fidelity to certain topography and habitat 
types. 

Both C. essingtonii and C. quirinus have relatively 
restricted distributions which are largely allopatric, but 
have a narrow zone of overlap in the region between 
Maningrida and Ramingining in northern Arnhem Land 
(Fig. 2). Although not yet recorded in sympatry, the habitat 
preferences of C. essingtonii and C. quirinus are similar, 
both being found in (though not restricted to) woodlands 
on sandy soil types. Although geographically close, their 
distributions are largely separated by the dissected western 
Arnhem Land escarpment. This landform does contain 
scattered patches of woodland which, in the vicinity of the 
Katherine River at the southern end of the escarpment, are 
occupied by C. quirinus. It is postulated that C. quirinus 
and C. essingtonii are closely related taxa, which have 
speciated following the isolation of previously more 
contiguous populations in northern Australia. 
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Timor is the largest of the Lesser Sunda Islands, 
which comprise the south-eastern part of the Indonesian 
Archipelago (Audley-Charles 1968). It is a non-volcanic 
island situated in the Outer Banda Arc which lies between 
the Sahul Shelf of Australia and the Sunda Shelf of 
South-east Asia (White et al. 2006). Timor-Leste (East 
Timor) occupies the eastern half of the island of Timor, 
encompassing an area of 14 875 km 2 (White et al. 2006). 
This note focuses on the easternmost part of Timor-Leste, 
east of the town of Lospalos, including the newly created 
Nino Konis Santana National Park, Timor-Leste’s first 
national park. Fora description of the climate, geology and 
geomorphology of the area, see White et al. (2006). 

To date, 56 species of fishes have been reported from 
the fresh waters of Timor-Leste (Larson and Pidgeon 
2004), with an unknown number of other species records 
possibly included in previous literature that did not 
distinguish East from West Timor (e.g. Reuvens 1895; 
Weber and de Beaufort 1912, 1922; Allen 1991; Monk 
et al. 1997). Additional collaborative survey work by the 
University of Western Australia and the Environmental 
Research Institute of the Supervising Scientist (ERISS) 
in September 2006 obtained new records of fishes from a 
range of localities in the north-east of the country. A brief 
description of site localities sampled for fishes is provided 
in Table I with a summary offish species collected at each 
site in Table 2. New records, indicated by an asterisk in 
Table 2, are annotated individually in this document. 

IRASIQUERO RIVER SYSTEM 

The waters of Lake Iralalaro and the Irasiquero River 
form a unique closed aquatic system (White et al. 2006), 


with over 65% of the catchment within Nino Konis 
Santana National Park. The system is home to the endemic 
hardyhead Craterocephalus laisapi Larson, Ivantsoff and 
Crowley. To date, this species is only known from the 
Irasiquero system from 13 specimens. It w r as collected 
at sites on the Iralalaro Lake outflow (Fig. 1) and along 
the length of the Irasiquero River (Fig. 2), including 
locations of both low and strong flow. However, due to the 
difficulty in sampling, the data available on this species 
are insufficient to adequately identify preferred habitat. 
It was captured from habitats with languid flow in the 
lake section of the river (Fig. 1), but predominantly from 
riffle zones, using back-pack electrofishing units. The 
dominance in riffle habitat, however, could be an artefact 
of the increased sampling efficiency in these areas and 
the inability to sample deeper, often fast-flowing waters 
(which arc inhabited by a land-locked population of the 
estuarine crocodile Crocodylusporosus). 

The Irasiquero system has only one other native 
species recorded, the mangrove goby Mugilogobius 
cavifrons Weber. This is a common amphidromous species 
known from southern Japan, Taiwan, the Philippines, 
Micronesia, Indonesia and islands off Papua New Guinea 
(Larson 2001). The land-locked Irasiquero specimens fit 
the current description of M. cavifrons but exceed the 
reported standard length. The success of this species in the 
Irasiquero indicates plasticity in its reproductive biology. 
Currently, M. cavifrons has not been recorded from other 
springs or rivers in Timor-Leste (Table 2; Larson and 
Pidgeon 2004). This could be due to a lack of suitable 
habitat or insufficient sampling effort to date. 

The closed Irasiquero River system has an absence of 
catadromous and amphidromous species from the families 
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Anguillidae, Eleotridae and Gobiidae which have been 
recorded in other rivers and springs in Timor-Leste (Table 
2; Larson and Pidgeon 2004). The absence of these taxa 
demonstrates the land-locked nature of the Irasiquero and 
indicates that the resident populations of Craterocepfmlus 
laisapi and Mugilogobius cavifrons have adapted to survive 
in these conditions. Given that the hardyhead appears to be 
endemic to this closed system, it would not be surprising if 
the Mugilogobius is found to be genetically distinct. 



Fig. 1. Iralalaro Lake outflow, habitat of the endemic hardyhead, 
Crateroceplwlus laisapi, just downstream of Iralaluru Lake. The 
water here is dark and tannin-stained, with low dissolved oxygen, 
but abundant aquatic plants. Photograph by Alistair Cameron. 



Fig. 2. Irasiquero River lower reach, habitat of the endemic 
hardyhead, Craterocephalus laisapi. The water here flows clear 
over limestone bedrock. Photograph by Jessica Lynas. 


The populations of C. laisapi and isolated population of 
M. cavifrons in the Irasiquero have, to date, survived the 
introduction of four non-native species: Gambusia affinis 
(Baird and Girard), Aplocheilus panchax (Hamilton), 
Clarias gariepinus (Burchell) and Oreochromis mossambica 
(Peters). Two of the introduced species were either captured 
(A. panchax) or observed (O. mossambica) along the full 
length of the Irasiquero River. The remaining two species 
(G. affinis and C. gariepinus) were captured mostly in 
the upper Irasiquero where water velocity was lower. 
Both O. mossambica and C. gariepinus are predatory, 
and presumably include in their diet both native species, 
as well as other introduced species. Because of limited 
historical data it is not possible to determine the impact 
these introduced species have already had upon the native 
fish fauna. 

Clarias gariepinus and O. mossambica were presumably 
intentionally introduced in the Irasiquero system as a source 
of food for local villagers. Oreochromis mossambica has 
not been recorded from any other location in Timor-Leste 
(Table 2; Larson and Pidgeon 2004). It is a very resilient 
and aggressive fish species which can occupy fresh water, 
brackish and even marine (lagoon and atoll) habitats (Allen 
et al. 2002). If O. mossambica is relocated into any other 
river or spring (outside Nino Konis National Park) it has 
the potential to invade other systems due to its ability 
to sustain marine populations (Lobel 1980; Nelson and 
Eldredge 1991). 

OTHER RIVERS AND SPRINGS 

The other rivers and springs sampled in Timor-Leste in 
September 2006 were located on the north and south coasts, 
which have differing monsoonal conditions, the north coast 
being dryer (White et al. 2006). Sites on the north coast (Ira 
Ono, Lutu Ira and Came Ira springs) were severely modified 
and often impounded to provide drinking water supplies, 
and to irrigate gardens and plantations using a network 
of small diversion channels. As a result, the water did not 
reach the sea, at least when sites were sampled in September 
2006. Introduced fish species comprised the entire fish 
community at these three sites (Table 2). In contrast, sites 
on the south coast (primarily located in the new Nino Konis 
Santana National Park) remained relatively unmodified and, 
seasonally at least, are connected to the ocean. Sites from 
the south coast only contained native species that have a 
marine stage in their life cycle (Table 2). They include the 
eight new records discussed below. 

It is likely that further surveys in Timor-Leste will 
reveal additional fish species, given that the last two surveys 
have identified 32 new records in total, 24 in October 2003 
(Larson and Pidgeon 2004) and eight from the survey in 
September 2006. The juvenile Microphis obtained during 
the present survey does not appear to be M. retzii (Bleeker) 
(known from Timor-Leste) and may possibly be M. mento 
(Bleeker); an adult specimen is required for verification. 
The record of Anguilla reinhardtii Steindachner by Larson 
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Table 1. Descriptions of Timor-Leste freshwater fish sampling sites (electrofishing and dipnets). 


Region 

Site 

General description 

Closed 
Irasiquero 
River System 

Irasiquero Lake 
outflow 

Just downstream of where river emerges from a lentic wetland waterbody (Iralalaro); 
slow-flowing, darkly coloured, tannin-stained waters; silty organic sediments; abundant 
macrophytes. Three sites sampled in this habitat (8°26.84’S,127°9.24’E; 8°26.92’S,127°9.36’E; 
8°27.09’S,127°9.53’E). The presence of crocodiles and deep water made sites difficult to sample. 


Irasiquero River 
mid reaches 

Clear groundwater-fed waters. Reach varies from riffle and pool sequence to a fast-flowing 
channel. Typically bedrock (limestone)/pebble channel; abundant macrophytes amongst channel; 
areas of woody debris and over hanging vegetation. Three sites sampled along the river length 
(8°27.67’S,127°9.87’E; 8°28.23’S,127°9.96’E; 8 Q 28.35’S,127°10.15’E). Fast flowing deep water 
made sampling difficult, crocodile sighted at the most downstream site. 


Irasiquero river 
lower reaches 

Clear groundwater-fed waters; Reach typically channel predominately bedrock (limestone) with 
boulders/pebble/gravcl and sand. Presence of macrophytes varies; algae in areas; areas of woody 
debris and over hanging vegetation. Three sites sampled along the river length (8°28.37’S,127° 
10.05’E; 8°28.54’S,127°10.46’E; 8°28.36'S,127°I0.47’E). Fast flowing deep water made sampling 
difficult. 

Other Rivers 

Tchino River 

Downstream of bridge; seasonally flowing with very low, dry season flow comprising gravel 
runs; gravel/pebble substrate with some detritus and algal cover; no macrophytes or overhanging 
riparian vegetation. (8°35.57’S,126°59.95’E). Site sampled in 2003 and 2006. 


Arapvaco River 

(Name meaning: Track of the buffalo). Cobble habitat; silt sediment; no overhanging vegetation or 
macrophytes (8°32.97’S, 127°7.42’E). 


Lalalapa River 

One of the main rivers draining the southern slope of the Paitchau Mountain range, sampled 
approx. 3 km upstream of the Timor Sea; rocky/cobble habitat; riffle/poo! sequences; crocodile 
seen (8°35.6FS,127°4.86’E). 


Ira Bere River 

(Name meaning: Big water). Cobble habitat with silt sediment and algal cover; no overhanging 
vegetation or macrophytes; crocodile seen (8°44.94’S,126°43.94’E). 

Springs, 

South Coast 

Ira Lafai 

Cascading limestone/boulder spring; root mats and leaf packs; sampled where water arose from 
rocks; overhanging riparian vegetation (8°39.42’S,126°57.94’E). 


Tchino 

Spring comes out of the ground into a pool/backwater area of the Tchino River; root mats present 
(8°35.79’S,127°1.79’E). 


Veroruhu 

Cascading cobble/bouldcr spring; root mats and leaf packs, but no trailing vegetation 
(8°28.98’S,127°12.6FE). 


Han 

(Name meaning: To eat). Permanent spring; pools and flow stone along creek; boulder/cobble/ 
pebble habitat; root mats (8°28.I6’S,127°12.90’E). 


Sair Ira 

Tumulous/fiow-stone pools upstream (8°26.67’S,l27°13.7rE). 


Nair Ete 

Ira Ina is the name of the actual spring (=mother of water). Spring seep from bank into creek; 
cobble/bouldcr stream; root mats (8°24.78’S,127°14.16’E). 


Fa Fa 

Large pool below waterfall of calcified material/tufa; water had a green tinge - perhaps due to 
algae (8°25.56’S,127°14.19’E). 

Springs, 

North Coast 

Ira Ono 

(Name meaning: Ono = name of the spring owner). Spring arises from a hole in the limestone; 
root mats present; small pond/weir downstream (8°22.17’S,127°2.22’E). 


Lutu Ira 

(Name meaning: Rice/corn grinding bowl made from tree trunk). Spring with several outflow 
points from rocks into a pool in the middle of the village (Ira Ara) ~ 5-6 km west of Com; 
used for drinking, washing, irrigation of paddy fields and gardens; root mats from Ficus. 
(8°20.54’S,127 o 1.15’E). 


Came Ira 

Small seep; no root mats; water used for village drinking supply, washing, stock and crops/ 
plantations (8°23.60’S,127°13.99’E). 


and Pidgeon (2004) was apparently the first for the region, 
as it is elsewhere known from southern New Guinea, New 
Caledonia and eastern Australia (Smith 1999); this was 
overlooked by those authors. 

NEW RECORDS AND ADDITIONS 
FOR TIMOR-LESTE 

Specimens of all species discussed below are held in 
the fish collection of the Museum and Art Gallery of the 
Northern Territory, Darwin. 


Ophichthidae 

Lamnostoma mindora (Jordan and Richardson). This 
freshwater snake-eel was previously known from New 
Guinea and the Philippines (Kottelat et al. 1993). It was 
found at several localities in Timor-Leste (Table 2). 

Atherinidae 

Craterocephalus laisapi Larson, Ivantsoff and Crowley. 
Among the species obtained were additional specimens of 
the recently described endemic atherinid, Craterocephalus 
laisapi (Craterocephalus sp. (Larson and Pidgeon 2004)), 
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Tabic 2. Fish species recorded at each site including rivers (R) and springs (S) in Timor-Leste. Records include results from September 
2006 (+) and supplementary results from October 2003 (!). * New record for Timor-Leste. 


Closed Irasiquero 
River system 
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NATIVE 

Anguillidae 

Anguilla celebesensis 
Anguilla marmorata 
Anguilla reinhardtii 

Ophichthidae 

Lamnostoma mindora* 
Atherinidac 

Craterocephalus laisapi 

Syngnathidae 

Microphis sp. (juvenile) 

Lutjanidae 

Lutjanus argentimaculatus 
Lutjanus fuscescens 

Kuhliidac 

Kuhlia marginata 
Kuhlia rupestris 

Mugilidae 

Liza melinoptera* 

Eleotridac 

Belobranchus belobranchus 
Bunuka gyrinoides 
Eleotris fusca 
Giuris margaritacea 

Gobiidae 

Awaous melanocephalus 
Glossogobius celebius 
Lentipes sp. 

Mugilogobius cavifrons 
Sicyopterus caeruleus* 
Sicyopterus hageni 
Sicyopterus micrurus 
Sicyopterus longifolis* 
Sicyopterus sp. (juvenile) 
Sicyopus zosterophorum* 
Stiphodon semoni* 
Stenogobius blokzeyli* 

Rhyacichthyidac 

Rhyacichthys aspro* 

EXOTIC 

Clariidae 

Clarias gariepinus 

Poeciliidae 

Gambusia affinis 
Poecilia reticulata 

Andrianichthyidae 

Aplocheilus panchax 

Cichlidae 

Oreochromis mossambica 
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increasing the number of known specimens from four to 
13 (found only in the Irasiquero River). 

Mugilidae 

Liza melinoptera (Valenciennes). Several species 
of mullet are known to penetrate fresh waters; these 
specimens came from a series of isolated pools in the 
Arapvaco River, just at the tidal limit about 2 km upstream 
from the coast. 

Gobiidae 

Lentipes sp. A single juvenile of this genus was 
reported from the Tchino River by Larson and Pidgeon 
(2004). A single adult female was obtained in the 2006 
survey from Veroruhu Spring, having a combination of 
features that do not match any of the described species of 
Lentipes. It is probably undescribed. As species of this 
genus are often strongly sexually dimorphic, it is hoped 
that further work will discover an adult male, so that the 
fish can be more easily identified. 

Sicyopterus caeruleus (Laccpede). This species is 
possibly what Weber and de Beaufort (1912) identified 
as S. cynocephatus. The synonyms for this species are 
many and there are conflicting opinions as to the correct 
name (e.g. Watson et al. 2000; Sparks and Nelson 2004). 
We use S. caeruleus. It was found at several localities in 
Timor-Leste (Table 2). 

Sicyopterus longifilis de Beaufort. A single specimen 
was obtained from the Tchino River. 

Sicyopus zosterophorum (Bleeker). Adult males and 
females were obtained from several localities (Table 2). 

Stiphodon semoni Weber. It is possible that the single 
small specimen reported by Larson and Pidgeon (2004) as 
Stiphodon cfatratus is this species. The present specimens 
(from Tchino River, Tchino Spring and Han Spring) are 
of a size range that includes adults of both sexes, making 
identification possible. Taxonomic research is underway 
on new species related to S. atratus by Jeff Johnson and 
Tony Gill (J. Johnson, Queensland Museum, pers. comm.); 
these species resemble S. semoni. 

Stenogobius blokzeyli (Bleeker). This species is only 
known from the two type specimens (from Bali); both 
are females in poor condition (Watson 1991). The single 
Timor-Leste specimen is a small male, with more teeth than 
previously reported for this species or for S. zurstrasseni 
(Popta), a likely synonym (Watson 1991). 

Rhyacichthyidac 

Rhyacichthys aspro (Valenciennes). Only one juvenile 
specimen was found, at Tchino Spring. 
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